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M3o6peTeHHe othochtc* k onpe^aejieHHio napaMeTpoB nojieTa 
jieTaTejibHbix annapaxoB hjih k - apyrHM o6nacniM HayKH h tcxhhkh, 
HMeKDiiXHM aejio c noTOKaMH hgi/ikocth h ra3a. H3MepeHHe napaMerpOB 
nojieTa hbjwctch oj;hoh H3 BaxcHeiiuiHx 3a#aH aapOMexaHHKH h 
a3poziHHaMHKH JieTaTejibHbix annapaTOB (JIA). B HacTOfliuee BpCMH 
H3MepeHHH napaMeTpoB nojiera (noTOKa) Hcnojib3yK>TCfl npneMHHKH 
B03,oyiiiHoro ziaBJieHiw (TTB^I), ycTaHaBJiHBaeMbie, 3anacTyK), 
HenocpeacTBeHHO Ha (J)io3ejm5Ke caMOJieTa hjih Kopnyce jno6oro itpyroro 
jieTaTejibHoro annapaTa, KOTopwe (JmKTHHeciai H3MCpHK)T napaMCTpbi 
MecTHoro noTOKa, 6jiH3Koro k ruiocKOMy. Ha JieTaTejibHbix armapaTax 
ycTaHaBjiHBaiOTC^, KaK npaBHjio, HecKOJibKO TaKHX HBJl, H3MepmomHX 
MecTHbie napaMerpbi noTOKa. HcTHHHbie napaMeTpbi nojieTa onpeaejunoTca 
Ha ocHOBe npeziBapHTejibHbix rpaaynpoBOK. 

I. 

H3BecTeH npHCMHHK B03flyniHoro aaBjieHHJi, ycTaHaBJiHBaeMbifi Ha 
Kopnyce hjih 4>io3ejMHce JIA, hmcioluhh uHJiHH^pHHecKyio TpyGicy, 
ycTaHaBjiHBaeMyio Ha CTonice, HMeiomen HCKpHBjieHHbie nepe/mHe h 

3ajlHHe KpOMKH, KOTOpbie c6jlHHCaiOTCH npH npnGjIHMCeHHH OT OCHOBaHHfl 

ctohkh k Tpy6ice. riepeziHJM KpoMKa ctohkh mokct 6biTb 3aKpyrjieHa. 
npHCMHHK B03/iyiiiHoro ^aBJiemw HMeerr OTBepCTHe b hocoboh nacre 
Tpy6KH nun BoenpRSTRH nojiHoro asbjichrh h OTBepCTHe mm BOcnpiwrHfl 
CTaTH^ecKoro aaBjieHHa Ha hckotopom paccTOHHHH ot Hocna Tpy6KH. 
npHCMHHK HMeeT HarpeBaTejib juw npcaoTBpameHna o6pa30BaHiw Jib/ja. 
(Patent: Aerodynamically Shaped Probe. International Publication Number 
WO 94/02858, International Publication 3 February 1994. Applicant: 
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Rosemount Inc. Priority data 

npHCMHHK B03iiyiiiHoro AaBjieHH^ He mokct 6biTb npHMeHeH turn 
onpe^ejieHRa >TJia aTaKH, nocKOJibKy b hqm OTcyrcTByiOT OTBepcrn* zum 
BoenpHsra* ziaBJieHH^, c noMomwo KOTopwx yroji aTaKH MO>KeT 6biTb 
H3MepeH. Co6cTBeHHO, KaK cjieayeT H3 ynoMaHyroro Bbime naTeHTa, 3tot 
npneMHHK zuia 3thx uenen h He npeAHa3HaneH. KpoMe Toro, cy>KeHHe 
ctohkh npn BH^e c6oKy npH noAXO,ne k Tpy6Ke npHBOziHT, npH 
coxpaHeHHH BHyTpeHHHX o6i>eMOB 5 Heo6xoAHMbix mm npoBOAKH 
nHeBMOTpacc h ouorpeBaTejieH, k cwibHOMy BospacTanino orHOCHxejibHOH 
TOJimHHbi npo4)HJieH nonepeMHbix ceneHHH ctohkh. 3to npHBOziHT npn 
6ojibiiiHx A03ByKOBbix ckopocthx ( MHCJia Maxa M = 0 5 8-r0,9) k 6onee 
paHHeMy noxBJieHHio MecTHbix CKanKOB yruiOTHeHH* h CHJibHOMy 
B03pacTaHmo BOJiHOBoro conpoTHBJieHHH TaKoro npneMHHKa B03#yiiiHoro 
AaBJieHRH. 

H3Bec™o ycTpoficTBO zura onpeAejieHHH narmoro .aaBJieHH* P 0 , 
CTaTHHecKoro aaBJieHH* P s , a cneaoBaTejibHO h HHCJia Maxa M 5 a TaioKe 
yrjia aTaKH a. (TlaTeHT PG> N° 2000561, npnopHTeT ot 27 HHBap^ 1992r\, 
3aperncTpHpOBaHO b rocyaapCTBeHHOM peecTpe 11 monx 1993r. 
«YcTpoHCTBO mm onpeaejieHHa napaMeTpoB nojieTa jieTaTenbHoro 
annapaTa.».) Yctpohctbo coctoht H3 Tejia, BbinojiHeHHoro b bhjxq 
3aocTpeHHofi cnepezw njiHTbi, Bepxiwa noBepxHocn> kotopoh 
pacnojio^ceHa opToroHajibHO och BpameHH^ h CHa6^ceHa OTBepcraaMH zuth 
H3MepeHKR CTaTHHecKoro ziaBJieHH5i. B 3a#HeH Hacra niiHTbi Ha ee 
BepxHen noBepxHOCTH pacnojio^ceHO nonyKpbiJio c np^Mofi nepczmeH 

KpOMKOH, OpTOrOHaJlbHOH BepXHCH nOBepXHOCTH FUlHTbl, Ha KOHUe 

KOToporo pacnojio^cen npneMHHK nojiHoro jxaBJienvm. Ha npHMOH 
nepeziHen KpOMKe nojiyKpbijia pacnojionceHbi OTBepcrafl mm H3MepeHH^ 
yrjia aTaKH. OreepcTHfl juw H3MepeHJw CTaTHHecKoro ziaBjieHiw, 
npneMHHK nojiHoro AaBJieHRH h oTBepCTRH jxjisi H3MepeHRH yrjia aTaKH c 



noMombK) cocTBeTCTByiomHx riHCBMOTpacc nozicoeflHHeHbi k AaTHHKaM 
aaBjieHH^. VcTpoHCTBO cHa6^ceHO Taioice aaTHHKOM yrjioBoro 
nepeMemeHna Tena. OTBepcrafl jwa h3mcpchhh cTaTHnecKoro ziaBjieHHH 
Moryr 6bm> pacnojio>KeHi>i Ha He BpamaiomeMca /xhckc, BbinojiHeHHOM 
3ano/uiHuo c BepxHeft noBepxHOCTbio ruiHTbi. 3to ycTpoficTBO, no cyra, 
coBMemaeT b ce6e fyyuKixim aaTHHka a3poAHnaMHHecKMx yriiOB h 
npHeMHHKa B03nyuiHoro ziaBjieHHa rjaHHoe ycTpoficTBO o6na,aaeT paziOM 
He^ocTaTKOB. Bo-nepBbix, cjio^cHOCTb KOHCTpy kuhh , KOTopaa oGycjiOBJieHa 
npe^ae Bcero TeM, hto 3to ycTpoHCTBO kbjihctch BpaiuaioiuHMca. 
CjieAOBaTejibHO. oho #oji>kho 6biTb CHa6>KeHO noAiiiHnHHKaMH c oneHb 

MaJIbIM K03(|)(j}Hi;HeHT0M TpeHHfl, npH 3TOM yCTpOHCTBO HOJI>KHO 6bITb 
CTaTHHeCKH H HHHaMHHeCKH cGaJiaHCHpOBaHO. KpOMe TOrO, OHO ZIOH^CHO 

6biTb CHa6>KeHO aaTHHKOM yrjioBoro nepeiviemeHiw Tejia. Btopoh 
h qjxo CTaTOK , KOTopbiH, no cyra, BbiTexaeT H3 nepBoro, 3to noBbiuieHHbiH 
Bee KOHCTpyxiiMH. He^ocTaTKOM iiaHHoro ycTpoficTBa TaioKe HBjmeTCfl to 

o6CTOHTeJlbCTB0, HTO B CHJiy erO KOHCTpyKTHBHblX OCOGeHHOCTeH 

HeB03MO>KHO nojiHoe iiaBjieHHe nepeAaBaTb Ha (|)K)3ejwHc jieTaTejibHoro 
annapaTa pa3.THHHbiM n OTp e 6HTe jw m , a Tanaa Heo6xo,ziHMOCTb, 3aHacTyK>, 
HMeeTC5i, c noMombio He BpamaiomHxcH nHeBMOTpacc . nepe^ana ^ce 
^aBjieHHii c BpamaiomeHCH nacra ycipoHCTBa Ha He Bpamaiomyioc^ 
Tpe6yeT npHMeHeHH* cnemiajibHbix ynjioraeHHii h Be^eT k ycjio^cHeHmo 
KOHCTpyicuHH h B03pacTaHHK) ee Beca, yBejiHMeHHK) MOMeHTa TpeHna h, 
cjieziOBaTenbHO. k B03pacTaHHio MHHHMajibHoii BejiHMHHbi ckopocth Hanaria 
pa6oTbi TaKoro ycTpoficTBa . 

HaH6ojiee 6jih3khm H3 H3BecTHbix TexuHnecKHX peiueHHH hbjihctcr 
(J)i03eji^MCHbiH TTBJX juw onpeaejieHH* napaMeTpoB nojieTa (noTOKa) - yrna 
aTaKH a, nojiHoro P G h cTaTHMec Koro P s aaBjieHHH, h, cjie^OBaTenbHO, 
MHCjia Maxa M, npeziCTaBJinioinHH co6oh y/yiHHeHHoe ocecHMMeTpHMHoe 
Tejio c KOHHMecKOH hum o^cHBanbHOH rojiOBHOH HacTbio, i\ae pacnojio>KeHO 



OTBepcrae juia BoenPRaTHH nojiHoro aasnemiH, nepSRwmeH b KpyroBOH 
umiHHflp, Ha noBepxnocTH KOToporo pacnojiojKeHbi OTBepcTH* win 
BoenpRHTHH CTaTHnecKoro ^aBJieHPm. Ranee 3Ta unnHHApHHecKaa 
noBepxHocn. nepexonHT b KOHHMecKyio, Ha KOTOpofi pacnojio»em,i 

OTBepCTHfl JUIA BOCnpHflTHfl flaBJieHHH, KOTOpbIM CT3BHTCH B COOTBCTCTBHe 

yroji aTaKH, a 3aTeM - orurrb b umiHHflpHHecKyio. ZUm KperuieHH* k 
<J)K)3ejiflHcy mm k Kopnycy J1A npHeMHHK HMeeT ctohky, nonepenHoe 
ceneHHe KOTOpcn HMeeT MeHeBHueo6pa3Hbifi c octpoh nepenHeii kpomkoh 
npo<J)HJib (United States Patent: Pessure Sensor for Detennining Airspeed 
Altitude and Angle of Attack. Number 4,378,696, Apr. 5, 1983. Assigne: 
Rosemount Inc. Filed: Feb. 23, 1981). 

He^ocrraTKaMH aaHHoro nB# xbjwk>tch: 
-yBejiimeHHfeie ra6apHTHwe pa3Mepw ocecHMMeTpHHHoro Te.ia; 

-yCJ105KHeHHOCTb KOHCTpyKUHH; 

-noBbiiueHHoe a3poziHHaMHHecKoe conpoTHBJieHne; 
-noBbiiueHHa^ noTpe6Haa MomHOCTb o6orpeBaTejibHOH 
npOTHBo6jie/ieHHTejibHOH CHCTeMbi; 
-noBbiuieHHbiH Bee KOHCTpyiajHH. 

3to oGyc.iOBjieHO cjiejayioiixHMH (J)aKTOpaMH: 

1 .^aHHbift UBJX HMeeT yBejinneHHoe MHaejieBO ceneHHe 
ocecHMMeTpHHHoro Tena. npnneM, yBejiHHeHHbifi pa3Mep MHjiejieBa 
ceneHiw b ^shhom cjiynae o6ycjiOBJieH ^syMH o6cTOflTejibCTBaMH. 

IlepBOe, 3TO TO, HTO UHJIHHApMMeCKHH ynacTOK ocecHMMeTpHHHoro 
Tejia nepexo^HT b KOHHHecKHH, Ha kotopom pacnojiaraiOTCJi oTBepcTmi 
AJia BoenpH^TH^ .ziaBJieHHfl, no kotopmm onpe/iejimoTca yrnw aTaKH. J\nsi 
Toro MTo6bi HecKOJibKO nosbiCHTb nyBCTBHTejibHOCTb BoenpHHHMaeMoro 
3thmh OTBepcTRHMH AaBJieHHfl no yrxry aTaKH, yron KOHycHocra AOJiaceH 

6bITb ^OCTaTOHHO 6oJlbIUHM, HTO IlpHBOflHT K Heo6xOAHMOCTH 

3HanHTejibH0 yBejiHMHTb ^HaMerp ocecHMMeTpHHHoro Tejia 3a ;whhoh 



KOHHMeCKOH HaCTbK). BTOpoe 06CT0HTeJlbCTB0 CB^3aHO C TeM 5 HTO XOTH 

rpynnbi oTBepcTHH mix H3MepeHHa aaBJieHH*, no kotophm onpeaejifliOTCfl 
nojiHoe ziaBJieHHe, cTaraHecKoe .aaBJieHHe h yroji aTann, b ziaHHOfi 
KOH(J)HrypauHH pa3HeceHbi, ho Bee ohh Haxo/urrcfl Ha caMOM 
ocecHMMGTpHMHOM Tene. BHyrpH Hero ziojiHCHbi pacnonaraTbCH 
nHeBMOTpaccbi ; OTxozmmHe ot Bcex yKa3aHHbix rpynn OTBepcTHH, a TaiGKe 
Tpy6naTbie 3JieicrpoHarpeBaTejiH (T3Hbi) npoTHBOo6jiezieHHTejibHOH 
CHCTeMbi. j^HaMeTpw rmeBMOTpacc h T3Hob He Moryr 6brn> MeHbme 

HeKOTOpblX MHHHMaJTbHBIX 3HaHeHHH, KOTOpbie zulh nHeBMOTpacc 

onpeziejiHioTCH bcjihmhhoh rHapoAHHaMMHecKoro 3ana3£biBaHHii, a jjjw 
T3Hob npenejibHbiMH 3HaneHH*MH iijiothocth noTOKa Tenna h 
TeMnepaTypbi noBepXHoera HarpeBaTejien. B pe3yjibTaTe HMeeT MecTO 

BblCOKa^ KOHCTpyKTHBHaH HaCbimeHHOCTb, T.e. KOHCTpyKTHBHaH CJ10>KHOCTb 

ocecHMMeTpHHHoro Tejia TTBR. 

YKa3aHHbie o6croHTejibCTBa npHBOA^T k B03pacTaHHio nnoiiwiH 
MH^ejieBa ceneHH^, a cjie,aoBaTejibHO, k B03pacTaHHio Beca KOHCTpyxuHH, 
a3po,aHHaMHHecKoro conpoTHBJieHHfl h mohxhocth 

npOTHBOo6jie^eHHTejibHOH CHereMbi. CneztyeT TajoKe OTMenrrb, hto 
nepexozi ot muiHHzipHHecKOH nacTH k kohhhcckoh, a 3aTeM oiwtb k 

UHJIHHJXpHHeCKOH MO>KeT npHBO^HTb K OTpblBy nOTOKa 3a KOHHMeCKOH 

nacTbio h 6ojiee paHHeMy (no HHCJiy Maxa) no^BJieHHio MecTHbix CKaHKOB 
ynjiOTHeHH^ . 3to, b cbok) onepeztf>, aoji^kho npHBOzurrb k B03pacTaHHio 
aapoziHHaMHHecKoro conpOTHBJieHHH. KpoMe Toro, yBejiHneHHbiH anaMeTp 
ocecHMMeTpHMHoro Tejia h HeonTHMajibHaa (J)opMa ero xboctoboh nacTH b 
conpjiHceHHH co ctohkoh TaioKe jxzlgt He6jiaronpHHTHyio 
a3poflHHaMHHecKyK) HHTep^epeHumo (otpmb noTOKa h 6ojiee paHHee 
no^B/ieHHe CKanKOB yruiOTHeHita) b o6nacTH CTbiKa cy^caiomeHCM 

XBOCTOBOH HaCTH OCeCHMMCTpHHHOrO Tejia ITB^ 3a JIHHHeH 

MaKCHMajibHbix TOJimHH neMeBHueo6pa3Horo aapoAHHaMHnecKoro npo4>HJW 



CTOHKH. 



3to 




:e 



npHBOAHT 



K 



HeKOToPoMy yBejiHMeHHK) 




a3poAHHaMWHecKoro conporaBJieHH* TaKoro UBJ\. 

2.yBejiHMeHHa5i zuiHHa ocecHMMeTpHHHoro Tena. 3to ooycjiOB/ieHO 
TeM, hto Ha ocecHMMeTpHMHOM Tene pacnojiOHceHbi Bee TpH rpynnw 
OTBepCTHH: nm H3MepeHRH nojmoro, CTaTHMecKoro aaBJieHH* h yrjia 

aTaKH. IlpHMCM, JUIH TOrO HT06bI H3M6pCHH^ CTaTHMCCKOrO JLaBJieHHfl 
6bIJlH TOHHblMH (6e3 BBefleHHfl nonpaBOK) H npaKTHMeCKM DblJlO 6bl 

HCKjnoMeHO BJiiwHHe noOTOpa ot ctohkh, OTBepcraa mm H3MepeHH* 
CTaTHMecKoro naBjiemia aojihchm aocTaTOHHO aaneKO OTCToaTb ot ctohkh. 

3T0 npHBO^HT K 3HaMHTeJIbHOMy yBeJimeHHIO JUIHHbl OCeCHMMeTpHHHOrO 

Tejia. KaK h3bcctho, jib,aoo6pa30BaHHe Ha jieTaTenbHOM annapaTe 
npoHcxoAHT, b nepByio onepezu>, b o6jiacT*x, npHjieraiomnx k o6jiacT>iM 
TOpMOHccHKH noTOKa. (cm . ? HanpHMep, Bragg M.B., Grigoreh G.M., Lee 
J.D. Airfoil Aerodynamic in Icig Conditions . J. Aircraft, vol.23. Nl, 1986). 
TaKOH oGjiacTbio Ha ocecHMMeTpHMHOM Tejie UBJX HBjiaeTC* o6jiacTb 
HOCKa, a TaioKe, npw yrjiax aTaKH He paBHbix Hyrao, o6jiacxb b 

OKpeCTHOCTH J1HHHH pacTeKaHH* nOTOKa Ha HaBCTpeHHOH HaCTH 

ocecHMMeTpTMHoro Tejia HBR. llo3TOMy BHyrpH Taxoro yzuiHHeHHoro 
ocecHMMeTpHHHoro Tejia Ha Bcefl ero ahhhc pacnojiararcrrcfl aocTaTOHHO 
MaccHBHbie Tpy6naTbie 3jieKTpHHecKHe HarpeBaTejiH. 3to npHBO/urr k 
3HaMHTenbHOMy b 03p acTaH hk) noTpe6HOH moiuhocth Ha o6orpeB, a TaK>Ke, 
TaK Kax T3Hbi hbjljiiotc^ AOCTaTOHHO MaccHBHbiMH, eme H 
AonojiHHTejibHOMy yBejinneHHio Beca KOHCTpyKUHH. 

Mohcho TaK^ce OTMeraTb, hto HajiHHHe Ha ocecHMMeTpHMHOM Tejie 
YIBJX KOHHMecKoro ynacTKa npHBO^HT k peajiH3auHH aonojiHHTejibHoro 
noanopa Ha Bnepejw jieacameM UHjiHHflpHnecKOM ynacnce, rj\e 
pacnojio^ceHbi OTBepCTHH jxjin H3MepeHRH CTaTHMecKoro aaBJieHHa. B 
pe3yjibTaTe turn tohhoto (6e3 BBe,aeHHfl nonpaBOK) onpeaejieHiw 
CTaTHMecKoro ziasjieHmi oTBepcTna jwa ero BoenpRHTHH £OJi>KHbi 
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AOCTaTOHHO zianeKO OTCTOHTb ot 3Tofo : KOHH^feckofo - *yHaeTKa. -3ro' 

npHBO^HT K HeoSxoaHMOCTH ^OnOJlHHTe^bHOrO yBeJIHHeHHfl /UIHHbl 

ocecHMMeTpHMHoro Tena, hto TaioKe npHBOAHT k HeKOTopoMy 
^onojiHHTejibHOMy yBCJiHHeHHK) Beca KOHCTpyicuHH h Tpe6yeT 

ZtOnOJIHHTeJTbHOH MOUXHOCTH 3JieKTpOHarpeBaTeJlbHOH 

npOTHBOoGjie/ieHHTejibHoii CHCTCMbi. 

S.SjieKTpOHarpeBaTejiM, pacnojiOHceHHbie BHyTpH ctohkh UBJX jjjm 
npeAOTBpameHiiii jib#oo6pa30BaHHfl Ha ee nepeflHefi kpomkc h tcm caMbiM 
npezioTBpameHim bjiuhhiw 3toto Jib^a Ha H3MepeHH* aaB/ieHH* Ha 

OCeCHMMeTpHMHOM TeJie, HCnOJlb3yK)TCH He^OCTaTOHHO 3(|)(J)CKTHBH0 5 B TOM 

CMbicjie, hto ohh o6orpeBaioT cTOHicy, Ha KOTOpofi He pacnojio^ceHbi 
OTBepcTRH nw H3MepeHHH AaBjieHH*. 3to Be^eT k 3HaHHTe;ibHOMy 
B03pacTaHHK) Beca h noTpe6jmeMoii 3JieicrpHMecKOH moluhocth. 

3a^aHeii H3o6peTeHH* HBjweTCH ycTpaHeHHe BbiinenepeHHCJieHHbix 

HCAOCTaTKOB. 

TexHHMecKHH pe3yjibTaT 3aKrnoHaeTCH b cjieayioineM: 

- yMeHbmeHHe a3poziHHaMHHecKoro conpOTHBjieHH*; 

- yMeHbmeHHe noTpe6HOH moiuhocth o6orpeBaTejibHOH 
npoTHBooGjie^eHHTejibHOH CHCTeMbi; 

- ynpomeHHe KOHCTpy kuhh \ 

- yMeHbmeHHe ra6apHTHbix pa3MepoB ocecHM MeTpHHHoro Tejra; 

- CHH>KeHHe Beca KOHCTpyiOJHH. 

TexHHHecKHH pe3yjibTaT aocTHraeTca TeM, hto npneMHHK B03,ayTHHoro 
AaBjieHHii, coAep^cauiHH TpH rpynnbi oTBepcmH jxjin onpe/xeneHRH 
nojiHoro ^aBJieHRH, cTaranecKoro flaBJieHna h yraa aTaKH, 
ocecHMMeTpHHHoe Tejio h cTOHKy juw KperuieHiM c pacnojioaceHHbiMH 
BHyTpH hhx nHeBMOTpaccaMH h 3jieKTpoHarpeBaTejibHbiMH 3JieMeHTaMH 
npoTHBoo6jie^eHHTejibHOH chctcmw BbinonHJiiOTCfl TaKHM o6pa30M, HTO 
OTBepcraa jum onpeaejieHHfl yrjia aTaKH pacnojio^ceHbi Ha ctohkc, a 
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OTBepCTRH JWA H3M^BiHfl CTSTHHCCKOrO aaBJieHHfl tflHRieUHaJTbHOH njiHTe 

nepca ctohkoh. 

^ji* eme oojibiuero yMeHbiueHH* aapoAHHaMHMecKoro conpoTHBjieHH* 
4)K)3ejm^cHoro npweMHHKa xBOCTOBaa nacTb ocecHMMeTpnHHoro Tejia 
MO^ceT 3aKaHMHBaTbc^ h ruiaBHo conparaTbCH c a3poAHHaMmecKHM 

npO(J)HJieM CTOHKH B o6jiaCTH erO MaKCHMaJlbHOH OTHOCHTejlbHOH 
TOJimHHbl. 

HHOr,aa, HCXOAH H3 KO H CTpyKTHB H bl X HJIH H3 a3pOZlHHaMHMeCKHX 

coo6pa>KeHHH ; 6biBaeT ixejiecoo6pa3HO Ha JIA CTaraHecKoe aaBjieHHe 
H3Mep^Tb b ohhom MecTe JIA, a nojmoe aaBjieHHe h yrou aTaKH - b 
apyroM. B 3tom cjiynae mix H3MepeHHH MoaceT GbiTb npHMCHeH 
npe,zuiaraeMbiH (J)K>3ejiH^CHbiH npneMHHK, y KOToporo miHTa c oTBepcTnaMH 
ajw H3MepeHna CTaTHMecKoro ^aBJieHiw BbinojiHeHa OTZiejibHo ot 
ocecHMMeTpHMHoro Tejia co ctohkoh. 

J\im npHMeHeHH^ Ha cBepx3ByKOBbix pencHMax nojieTa JIA, Korvia 
Tpe6yeTCH BecbMa y3KHH AHana30H yrjiOB aTaKH, nonepenHbie ceneHHa 

CTOHKH MOrVT HMeTb a3pO,flHHaMHHCCKHH npO(J)HJIb C 3aOCTpeHHblM 
HOCKOM. 

Jinn npHMeHeHH* Ha JIA, KOTOpbie 3KcnjiyaTHpytOTC5i npn 
A03ByKOBbix HHCJiax M, nonepenHbie ceneHita ctohkh Moryr HMeTb 
A03ByKOBOH a3po;iHHaMHHecKHH npoc^HJib CO CKpyrJieHHbIM HOCKOM. 

J\jin pacuiHpeHH^ Anana30Ha H3MepeHH^ yrjia aTaKH BHeiuHaa 

nOBepXHOCTb CTOHKH MO>KeT HMeTb BHA UHJlHHjQTpHMeCKOH nOBepXHOCTH. 

JJjw flonojiHHTejibHoro pacuiHpeHH* £Hana30Ha H3MepeHHH yrna 
aTaKH OTBepCTHH jwx H3MepeHHH yrjia aTaKH Moryr pacnojiaraTbca Ha 

CTOHKe OT ee HOCKa AO MaKCHMaJlbHOH TOJimHHbl. 

JXjw eme 6ojibmero yMeHbuieHH* noTpe6HOH moluhocth 
npoTHBOo6jieaeHHTejibHOH chctcmm 3jieKrpoHarpeBaTejibHbie 3JieMeHTbi 



npoTHBOo6jie,aeHHTejTbHOH chctcmm Moryr 6biTb cMemeHbi k nepe^Heii 

KpOMKe CTOHKH 

nocKoni>K> a3poziHHaMHHecKoe conpoTHBJieHHe ocecHMMeTpHHHoro 
Tejra npH HyjieBOM yrjie aTaKH TTBJX h npn Gojibiunx zio3ByKOBbix huh 
cBepx3ByKOBbix ckopocthx nponopuHOHajibHO ruiomaflH ero MH^ejieBa 
ceMeHHfl, to CHH^eHHe aapo/iHHaMHHecKoro conpOTHBJieHiia TTBJX, ccjih 
6bi oho HMejio Ty ace 4>opMy, mto ■! TTBJX - npOTOTHna, TaioKe 6biJio 6w 
nponopuHOHajibHO pa3HOCTH KBaapaTOB jinaMCTpoB ocecHMMerpHHHoro 
Tejia TTBJX - npOTOTHna h npczmaraeMoro TttJX. Ho TaK KaK cjjopiua 
ocecHMMeTpHMHoro Te/ia npeaJiaraeMoro TTBJ\ He HMeeT aonojiHHTejibHbix 
ycTynoB (KOHHHecKoro ycTyna c nocjie/iyfoiHHM yTOJimeHHeM) KaK y nBJJ, 
- npOTOTHna, to Ha HeM He 6y^eT npncyrcTBOBaTb OTpbiB noTOKa h 
noHBJieHHe ck3hkob ynjiOTHeHHH 3a kohkmcckhm ycTynoM. TaKHM 
o6pa30M, cHHMceHHe aapozwiHaMHHecKoro conpoTHBjieHHJi 6y^eT eme 
6onbuiHM. Ha 6ojibuiHx yrjiax aTaKH CHHaceHHe conpoTHBjieHHii 6y/ieT 
TaKMce BecbMa 3HaHHTejibHWM BcncacTBHe toto, nro jumna 
ocecHMMeTpHHHoro Tejia Ha npeanaraeMOM TTBJX cymecTBeHHO MeHtuie, 
MeM Ha ITB £ - npoTOTHne. nocKOJibicy noaaBaTb MOiUHOCTb Ha o6orpeB 
njiHTH, Ha KOTopoH pa3MemaioTca OTBepcnm juvi H3MepeHH« 
CTaTmecKoro aaBjieHHfl, b npeanaraeMOM TTBJ\ »e Tpe6yeTca b cnny 
OTcyTCTB hh Ha Hen ycjiOBHH jxnsi oGjieaeHeHHa (o6jiacTH TopM ojkchhh 
noTOKa Ha Hen OTcyTCTByiOT), a noTpe6Haa MomHOCTb Ha o6orpeB 
ctohkh, Ha kotopoh pa3MeiuaK>TC* oTBepcraH ajih onpeaejieHmi yrjia 
aTaKH, npHMepHO paBHa noTpe6HOf: moihhocth Ha o6orpeB ctohkh TTBJX - 
npOTOTHna, to CHH>KeHHe noTpe6HOH moiuhocth Ha o6orpeB 
npe/uiaraeMoro TTBJX onpeziejweTCfl CHHacemieM moehhocth Ha o6orpeB 
ocecHMMeTpHHHoro Tejia. 3to CHHaceHHe nponopuHOHajibHO pa3HOCTH 
ruiomajieH bhcuihhx noBepxHOCTefi ocecHMMerpHHHoro Tejia TTBJX - 
npOTOTHna h npezuiaraeMoro TTBJX (npn toh ace TeMnepaType hx 
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noBepxHOCTH). A 



k KaK noTpe6Haji moiui 



ocecHMMetpHHHoro Tena UBJX - npoTOTHna npHMepHO paBHa mouihocth, 
noipe6juieMOH ctohkoh, to b pe3yjibTaTe no npH6jin>KeHHbiM oueHKaM 
noTpe6Haji MouwocTb BjieicrpuMecKHx HarpeBaTejiefi Ha npezmaraeMOM 
UBJX no cpaBHeHHio c UBJX - npOTOTHnoM mohcct 6biTb CHH^eHa 
npHMepHO Ha 50%. nocKOJibKy bwhoc OTBepcTHft Ha ruiHTe wn 
H3MepeHHH CTaTHMecKoro AaBJieHHH 6e3 BBeaeHH* nonpaBOK Ha noanop 

OTHOCHTejlbHO OCHOBaHRH CTOHKH UBJX 33 CMOT ee CTpejlOBHUHOCTH 

MO>KeT 6biTb 3aMeTHO yMeHbineH, no cpaBHeHHio c cooTBeTCTByioiuHMH 
OTBepCTHiiMH UBJX - npoTOTHna Ha ocecHMMerpHHHOM Tejie, to KaK 
noKa3HBaiOT npeflBapHTejibHbie KOHCTpyicropcKHe npopa6oTKH, Bee njiHTbi 
h ocecHMMeTpHHHoro Tejia npeflJiaraeMoro FIB^ mohcct 6biTb npHMepHO 
paBeH Becy BHeinHefi o6ojiomkh ocecHMMeTpHHHoro Tejia UBJX - 
npoTorana. B pe3yjibTaTe chhjkchhji Beca KOHCTpyKUHH npeanaraeMoro 
UBJX npoHCXonHT TOJibKO 3a cneT chhjkchrs Maccw o6orpeBaTejieii b 
ocecHMMeTpiwHOM Tejie. 3to CHH>KeHHe Beca cocTaBJweT npHMepHO 

15h-20% ot Beca UBJX. 

npH BbinojiHeHHH ocecHMMeipHMHoro Tejia TaKHM o6pa30M, mto ero 
XBOCTOBafl MacTb 3aKatniHBaeTCH h imaBHO conparaeTCfl co ctohkoh b 
o6jiacTH ee MaKCHM aJibHOH tojiiuhhw, yjiyninaeTCH HHTepcfcepeHuiui 
ocecHMMeTpHHHoro Tena h ctohkh, h 3a cner oTcyTCTBHa 
aonojiHHTejibHoro m^y3opa flonojiHHTejibHO cymecTBeHHO yMeHbuiaeTca 
a3poaHHaMHMecKoe conpoTHBjieHHe UBJX. B tom cnynae, Kor.ua no 

KOHCTpyKTHBHbIM, a3pOflHHaMHHeCKHM HJIH KaKHM-JIH60 flpyTHM 

coo6pa>KeHH«M miHTy Ha JTA Heo6xo/iHMo pa3MecraTb Ha (fciosejwace b 
Mecre, me peajiH3yeTcn cTaTiraecKoe aaBJieHne, a CTOHKy c 
ocecHMMerpHHHbiM TejiOM ITBA b apyroM, miHTa c OTBepcTiwMH ajw 
H3MepeHH« CTaTHnecKoro .aaBJieHHa BbinojiHaeTCH oTaenbHO ot 
ocecHMMeTpHMHoro Tejia co ctohkoh. Jlfln AononHHTejibHoro yMeHbiHemw 



conpoTHBjieHH* Ha CBepx3ByKOBbix JIA, Korzia Tpe6yeTC* aocTaTOHHO 
y3KHH OTana30H H3MepeHH*i yrjia aTaKH nonepenHbie ccmchrm ctohkh 

MOryT HMeTb a3pOZtfiHaMHHeCKHH npO(J)HJlb C 3aOCTpeHHbIM HOCKOM. IlpH 

npHMCHCHMH YJBJX Ha JIA, kOTopbifl 3KcruiyaTHpyeTca rrpn no3ByKOBbix 
HHCJiax M, mm xionojiHHTejibHoro yMeHbmeHHfl conpOTHBJieHHfl h 
paciiiHpeHHH zmana30Ha H3MepeHH* yrjiOB aTaKH, nonepenHbie ceneHRa 

CTOHKH MOryT HMeTb CneUHaJIH3HpOBaHHbIH A03ByKOBOH 

a3po£HHaMHHecKHH npo4>Hjib co CKpyrjieHHbiM hockom. £jm 
^onojiHHTejibHoro pacmnpeHnn aHana30Ha H3MepeHH* yrjiOB aTaKH 

BHeiHH5W nOBepXHOCTb CTOHKH MO>KCT HMCTb BHJX UHJTMHUpHMeCKOH 

noBepxHOCTH. JJjih AonojiHHTejibHoro pacmnpeHH* zmana30Ha H3MepeHHa 
yrjiOB aTaKH OTBepcTH* xuiii H3MepeHHM yrjiOB aTaKH Moryr pacnojiaraTbca 
Ha CTOHKe ot ee HOCKa jxo MaKCHMajibHOH TOJiiunHbi. 3a cneT cmciixchrh 
3JieKTpOHarpeBaTejibHbix 3JieMeHTOB k nepeaHeft KpoMKe ctohkh 
aonojiHHTejibHO cymecTBeHHO yMeHbiuaiOTCfl 6ecnojie3Hbie TenjiOBbie 
noTepn, no cpaBHCHHio c UBJX - npoTOTHnoM, h yMeHbiuaeTCfl noTpe6Han 
MomHOCTb Ha oGorpeB. 

Ha (})Hr.l H3o6pa>KeH o6iixhh bhu oflHoro H3 BapnaHTOB 

peaJ!H30BaHHOrO TFBJX, OIlTHMH3HpOBaHHOrO JUW yCTaHOBKH Ha 

nacca^cnpcKOM caMOJieTe cpe^Hero KJiacca. c 

Ha (J)Hr.2 noKa3aH oahh H3 BapnaHTOB npejyiaraeMoro UBJX c 

OCeCHMMeTpHHHbIM TeJIOM, XBOCTOBafl MaCTb KOTOpOTO 3aKaHMHBaeTCH H 

njiaBHO conpnraeTCH co ctohkoh b o6jiac™ ee MaKCHMajibHOH tojhjuhhw. 

Ha 4>Hr.3 noKa3aH BapHan-r npeAnaraeMoro TTBJl, Ha kotopom ruiHTa 
c OTBepcTRHMH juin H3MepeHRH eraTimecKoro aaBjieHHfl BbinojiHeHa 
OTziejibHO ot ocecHMMeTpHHHoro Tejia co ctohkoh. 

Ha (J)Hr.4 npHBcaeHbi BapHaHTbi npczyiaraeMoro YIBR c pa3HHHHOH 
CTpejioBH^HOCTbio ctock no nepe^Hen KpOMKe. 



Ha 4>Hr.5 noKa^Pti pa3JiHHHbie BapnaHTbi npo(}) ctohkh. 

npHeMHHK B03ZtyiiiHoro ziaBJieHHH (cjmr.l, 3) coctoht H3 
ocecHMMCTpHHHoro Tejia 1, b hocoboh nacTH KOToporo pacnojio>KeHO 
OTBepcrae 2 juin onpeziejieHHfl nojiHoro ziaBJieHHfl. BHyrpH 
ocecHMMeTpHHHoro Tejia 1 HaxoA*TCH T3Hbi 3 npoTHBOo6;ieAeHHTejibHOH 

CHCTeMbl. OceCHMMeTpHMHOe TeJIO KpenHTCH K CTOHKe 4, Ha KOTOpOH 

pacnojio^ceHbi oTBepcTHH 5, 6 njix onpe^ejieHHH yrjia aTaicn, a BHyrpH 
ctohkh pacnono>KeHbi T3Hbi 7. J\jvl pe3epBHpoBaHH* OTBepcTHH Ha 
BepxHCH h HH/KHGH noBepxnocTH npO(J)HJW MO^ceT 6biTb pacno;io>KeHO no 
HecKOJibKy OTBepcTHH 5, 6. y YIBJX hmcctch njiHTa 8, KOTopaa MoaceT 
6biTb coeAHHeHa c (JuiaHueivi 9 hjih HBJLHTbca oAHOBpeMeHHO h (JxnaHueM 
9 juw KpenneHHfl ctohkh h njiHTbi k 4>K>3ejwHcy J1A; Ha njiHTe 8 
BbinojiHeHbi OTBepcTHH 10 ajih H3MepeHiM cTaniMecKoro AaBJieHvm. 

flaBJieHH^ H3 OTBepCTHH 2, 5, 6, 10 BblBOflHTCH H3 YIBJX c noMombio 

nHeBMOTpacc 11 h imyuepoB 12, a o6orpeB ocecHMMeTpHHHoro Tejia h 
ctohkh ITB,fl c noMombio 3JieKTpoHarpeBaTejieH 4, 8 ocyiuecTBJLaeTca 
nepe3 3JieKTpopa3-beM 13. 

npHCMHHK B03,ayiuHoro ^aBjieHH^ pa6oTaeT cjie^yiomnM o6pa30M. 
^aBjieHH*, BOcnpHHHMaeMbie otbcpcthamh 2, 5, 6, 10 nepe3 iinyuepbi 12 
nepeaaiOTCH b 6jiok aaTHHKOB, KOTopbifi npeo6pa3yeT txaBnenun b 
3jieKTpHnecKHe cnrHajibi. 3th 3JieiapHMecKHe cnrHanbi nocbuiaiarcfl b 
6jiok o6pa6oTKH HH(f>opMauHH, b kotopom no rpa.zjyHpoBOHHbiM 
3aBHCHMOCT^M onpeAejuncnrcH napaisieTpbi noTOKa (nojieTa): P 0 , P s , <x. JX* 1 * 

npeflOTBpameHRH JIb/J006pa30BaHH5I, KOTOpOe MO^KeT CHJIbHO HCKa3HTb 

H3MepeHHH hjih npHBecTH k 3aKynopKe OTBepcTHH h OTKa3y riB^, Mepe3 
3neKTpopa3*beM 13 b T3Hbi 3 h 7 no^aeTCH 3jieKTpnHecKafl 3HeprHa. 
3jreKTpHMecKHe T3Hbi 3 h 7 HarpeBaiOT BHenimoio o6o;iOHKy 
ocecHMMeTpHMHoro Tejia h ctohkh 4, a TaKHce nHeBMOTpaccbi 11, 
H3roTaBJiHBaeMbie KaK npaBHjio, H3 BecbMa TennonpoBOflHbix MaTepnanoB 



»!•••! *: : 
. MomHocTb T3Hob: h tnojxmtmi 



(HanpHMep, hkk3!W). MomHOCTb T3Hob: h :noa^H^cm 9jieKTP03H^prHH. 
noa6HpaeTC^ tskoh, HTo6bi npe^oTBpaTHTb jib,aoo6pa30BaHHe Ha 
noBepxHOCTax ocecHMMeTpHHHoro Tejia 1, ctohkh 4 h b OTBepcTH#x 2, 5, 
6. 

Aono.iHHTejibHoro chh^cchh^ aapo^HHaMHHecKoro conpoTHBJieHHfl 
3a cneT yjiyniiieHRa HHTep4>epeHUHH Nie^cay ocecHMMerpHHHbiM TejiOM 1 
h ctohkoh 4 xBOCTOBafl nacTb ocecHMM€TpHMHoro Tejia nnaBHO 
conparaeTCfl h 3aKaHMHBaeTCH b o6jiacTH MaxcHMajibHOH Tonmmibi ctohkh 
(4)Hr.2). 

Korfla 3TO Heo6xOflHMO HCXOAH H3 KOHCTpyKTHBHblX HJ1H 

aapOAHHaMHMecKHX coo6pa>KeHHH, Ha npezuiaraeMOM 4 )I ° 3ejl5I>KHOM rTO^l 

IUIHTa 8 C OTBepCTHHMH JUIH H3MepeHHfl CTaTHH e CKO rO /laBJieHHil MOvKCT 

6biTb BbinojiHeHa OT^ejibHO ot ocecHMMeTpHHHoro Tejia 1 h ctohkh 4 
(4)Hr.3). 

KoHCTpyKTHBHbie h aapoflHHaiviHMecKHe napaMeipbi UBJX Bbi6HpaiOTCH 
hcxow H3 Tpe6oBaHHH k £Hana30HaM pa6on>i YIBJX h k tohhocth 
H3MepeHHH h ycjiOBHH o6TeKaHH* HA. BbicoTa h TYBJX ((J)Hr.4) 
Bbi6HpaeTCH TaKOH, hto6bi OTBepcTHe, BOcnpHHHMaioiuee nonHoe 
^aBJieHHe, Haxozuuiocb 3a npeaejiaMH norpaHHHHoro cjioa. Bhhoc 4 

OTHOCHTeJIbHO CTOHKH OTBepCTHH JXJVi H3MepeHH5I CTaTHHeCKOTO £aBJieHRH 

Ha njiHTe Bbi6HpaeTCfl TaKHM, *rro6bi Ha H3MepeHna He bjirhji noanop ot 
ctohkh, a TaioKe B03MO>KHbie B03MymeHRa (HanpHMep, CKaHKH 
yruiOTHCHHH Ha TpaHc- h cBepx3ByKOBbix pe^KHMax nojieTa). BbicoTa ha 
OTBepCTHH turn H3MepeHHfl yrjia aTaKH TaioKe Bbi6npaeTCH H3 
coo6pa»ceHHH otc yTCTB ha B03MymeHHH. Ecjih TIBJl npeAHa3HaneH 
HCKjnoHHTejibHO win pa6ora Ha CBepx3syKOBbix ckopocthx h Ha BecbMa 
Manbix yrjiax aTaKH, npoc|)HJib MO^ceT HMen> 3aocTpeHHyio b HOCKe 
qeHeBHueo6pa3Hyio hjih o>KHBajibHyio c|)opMy (4>Hr.5). Rnx A03ByKOBbix 



CKOpOCTeH MOK6T 



b npHMCHCH npO<i)HJib CO - 




HacTpoeHHbiH Ha cooTBeTCTByioiiiHe pe>KHMbi ero pa6on>i, HanpHMep, no 
HHCJiy Maxa M. ftcxojw H3 xapaicrepHCTHK npo^HJiefi h ycjiobhh pa6on>i, 
Bbi6HpaeTCH h cTpejiOBHAHOCTb x ctohkh no nepe/meH KpoMKe ((J)Hr.4). 

Jinn BecbMa Majibrx CKopocTeii c uejibio, HanpHMep, pacinnpeHH* 
AHanasoHa H3MepeHRH yrjia aTaKH npocJ)HJiH nonepenHbix ceneHHH ctock 
Moryr HMeTb, b nacTHOcra, 3JuiHnTHHecKoe hjih Kpyrjioe ceneHHe. 

BapHaHT HcriojiHeHUH npezmaraeMoro UBJX, onTMMH3HpOBaHHbiH nw 
ycxaHOBKH ero Ha nacca^cHpcKOM MarHCxpajibHOM hjih xpaHcnopTHOM 
caMOJieTe cpezmero KJiacca npe^CTaBJieH Ha pHC. 1. 

Hcnojib30BaHHe H3o6peTeHHfl no3BOJi*eT ao6HTbca: 

- ynpomeHRa KOHCTpyKUHH, 

- yMeHbiueHHfl ra6apHTHbix pa3MepoB ocecHMMeTpHHHoro Tena, 

- CHH^CeHHH aapOAHHaMHHeCKOrO COnpOTHBJieHHH , 

- yMeHbuieHna noTpe6HOH moiuhocth npoTHBOo6jie,zieHHTejibHOH 
CHCTeMbi nBfl, 

- cHH^ceHHH Beca. 

rioKa^ceM 3to, npezuiojiara*, hto ocHOBHbie KOHCTpyKTHBHbie, 
reoMeTpuHecKHe h aapo.aHHaMHHecKHe napaMeTpbi ctohkh (BbicoTa, yron 

CTpeJTOBHAHOCTH, IipOC^HJlb H erO OTHOCHTCJlbHa^ TOJIIUHHa) WX 

npezuiaraeMoro UBJX ocTaKrrc* TaKHMH ace, KaK h juix npoTorana, 
iiocKOJibKy npoBe,aeHHbie KOHCTpyicropcKHe npopa6oTKH noKa3biBaiOT Ha 

B03M0HCH0CTb 3TOIX). 

1. YnpomeHHe KOHCTpyKijHH AOcraraeTCfl TeM, hto rpynnbi OTBepcniH 
jxjvi oT6opa AaBjieHHH, Ha ocHOBe kotopwx onpeAejunoTca yroji aTaKH h 
cTaTHnecKoe aaBJieHHe, pa3MemaK>TCH He Ha ocecHMMerpHHHOM Tejie 
YYBJX, a Ha CTOHKe h ruiHTe URJ\ cooTBeTCTBeHHO ((Jmr.l). IiocKOJibKy ot 
KaacAOH H3 yKa3aHHbix rpynn OTBepcrafi otxoaht rmeBMOTpaccbi h BHyrpH 
ocecHMMeTpHHHoro Tena h ctohkh aojdkhbi pacnojiaraTbcn eme h 



3jieicrpoHarpeBaTejibHbie 3JieMeHTu nporHboofejieflemmaibHoii' chctcmm^" tj®* 

KOHCTpyKTHBHafl HaCbllUCHHOCTb TIBJ\ HBJ13CTCJI BeCbMa BblCOKOH. B 

pe3yjibTaTe nepeHOca OTBepCTHft win H3MepeHHfl yrjia aTaKH h 
CTaTHMecKoro aaBJieHHa c ocecHMMCTpHHHoro Te.na Ha CTOHKy h runny, 

KOHCTpyKTHBHaa HaCbimeHHOCTb CHHMCaCTCH, BbinOJIHeHHe 

ocecHMMerpHMHoro Tena h Bcero _ npeAJiaraeMoro HER co ctohkoh 
cymecTBeHHO ynpoiuaeTca. 

2. B pe3y.ibTaTe nepeHOca OTBepcraH zui* OT6opa aaBjieHHH, no 
KOTOpbiM onpeaejiHeTC* yroji aTaKH h CTaraMecKoe aaBJieHhe, c 
ocecHMMeTpHMHoro Tena Ha cTOHKy h njiHTy cymecTBeHHO yMeHbiuaeTCH 
zmaivieTp d ocecHMMeTpHMHoro Tejia (dpHr.l). ripoBeneHHoie 
KOHCTpyKTopcKne npopa6oTKH noKa3WBaK)T, mto zwaMeTp d 
ocecHMMeTpHMHoro Tena npe^naraeMoro UBJX, no cpaB He hhio c UBJX - 
npoTOTHnoM (npn Tex *e anaMeTpax BHyrpeHHHx Tpacc h 
3JieKTpoHarpeBaTejibHbix sjieiweHTOB) MoaceT 6biTb yMeHbineH npHMepHO b 
1,5-^2 pa3a, a ajihh3 I Tejia b 8h-10 pa3. 

3. AspoflHHaMHMecKoe conporaBJieHHe ocecHMMeTpHMHoro Tejia mojkct 
6wrb npeflCTaBJieHO b BH^ae dpopMyribi X = C x qS, r^e C x - KOsqbdmnHeHT 
conpoTHBjieHRH, q - CKopocTHoii Hanop, S - xapaicrepHafl ruioma^b. Rnn 
ocecHMMeTpHMHoro Tejia TYBJX 3a xapaierepHbiH pa3Mep MoaceT 6biTb 
npHHjrra iuiomaflb ero MH/iejieBa ceneHHH S = 7id 2 /4, rxsfi d - .zwaMeTp 
MHAe^eBa ceneHHA. TaKHM o6pa30M, eariH 6w ocecHMMerpHHHoe Tejio 
npezuiaraeMoro TFBJX 6mjio 6w reoMerpHMecKH noao6HO 
ocecHMMeTpHHHOMy Tejiy UBJ\ - npoTorana (r.e. npn coxpaHeHHH toh ace 
BejiHMHHbi C x ), to npH Tex »e ckopocthmx Hanopax (t.c npH toh ace 
BejiHMHHe ckopocth V h MHCJia Maxa M) b pe3yjibTaTe yMeHbiueHiw 
AHaMerpa d b 1,5h-2 pa3a (cm. Bbiiue nyHKT 2) conpoTHBJieHHe 
ocecHMMeTpHMHoro Tejia npexmaraeMoro TIBR yMeHbuiHJiocb 6bi 
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npHMepHO b 2,2v4^a3a. Ho TaK KaK # (J)dpMa 6\j^^MeipH^Horo**Tejra 

npezuiaraeMoro YIBR He HMeeT aonojmHTejibHbix yciynoB (KOHHnecKoro 
ynacTKa c nocneAyiomHM yronmeHHeM anaMeTpa, KaK y UBJX - 
npoTOTwna), to Ha HeM He 6yner npncyTCTBOBaTb OTpbiB noTOKa h 
noHBjieHHe CKaMKOB yruiOTHeHiiH 3a kohmmcckhm ynacTKOM. TaKHM 

06pa30M, KaK nOKa3bIBaiOT OUeHKH, BCJIHHHHa K03(J)4)HUHeHTa 

conpOTHBJieHRH C x ocecHMMeTpHHHoro Tejia npejuiaraeMoro UBJX MonceT 
6biTb cHH^eHa eme npHMepHO Ha 7-rl0%. B pe3yjibTaTe conpOTHBjieHHe 
ocecHMMeTpHHHoro Tejia X npe/yiaraeMoro ITBa npH a = 0 yMeHbiuaexoi 
npHMepHO b 2,5+4,5 pa3a. IIpH yrjiax aTaKH, He paBHbix Hyrao, 
aapoflHHaMtfnecKoe conpOTHBjieHHe ocecHMMeTpHHHoro Tejia 3a cneT 
yMeHbnieHH^ ero zuihhm (b 8-rlO pa3) TaioKe moxcct 6biTb cymecraeHHO 
CHHHceHO. Kan noKa3biBaioT oueHKH, npH 3tom mohcho o^omaTb chh^kchkh 
conpOTHBJieHHJi ocecHMMeTpHHHoro Tejia b 5+7 pa3. 

/lonojiHHTejibHoe CHHHceHHe aapOAHHaMHMecKoro conpoTHBjieHHH Ha 
npczyiaraeMOM UBJl mohcct 6biTb o6ecneneHO 3a cneT toto, hto 
XBOCTOBaa nacTb ocecHMMeTpHHHoro Tejia 3aKaHH HBaeTCH h ruiaBHO 
conp^raeTC^ co ctohkoh b o6jiacTH ee MaKCHMajibHOH TOJimHHbi. 
Tlojio^HTejibHbiH 34>4)eKT b 3tom cjiynae AOCTHraeTCH 3a cneT 
opraHH3auHH Hazme>KameH HHTepc|)epeHUHH xboctoboh nacra 
ocecHMMeTpHHHoro Tena UBJX h ctohkh. IlocKOJibKy b 3tom cjrynae 
AonojiHHTenbHbiH ( aH4>4)y3op b o6jiacTH cn>iKa xboctoboh cyacaiomeHca 
nacTH ocecHMMeTpHHHoro Tejia h xboctoboh Hacra npo^HJW ctohkh 
OTcyrcTByeT, to tcm caMbiM yzjaeTca H36eHcaTb noasjieHH* oTpbiBa noTOKa 
h MecTHbix CKaMKOB ynjiOTHeHHfl. B pe3yjibTaTe, KaK noKa3biBaK)T oueHKH, 
conpOTHBjieHHe Bcero nB^ MO^ceT 6bm> AonojiHHTejibHO chhhccho Ha 
10-15%. 
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^onojiHHTe.ibHoe chhtkchhc aapoftHtfaMHMecKort) WnpOTHBJ*efii«* * 
MO^eT 6biTb nojiyneHO 3a cneT Bbi6opa cneiiH£LiH3HpoBaHHbix 

a3pOAHHaMHMeCKHX npO(t)HJieH J1J1SI CTOHKH UBJX, HaCTpOCHHblX Ha 

cooTBercTByioiiiHe ocHOBHbie pe>KHMbi noneTa J1A (cBepx3BVKOBOH c 
ocTpofi nepejiHefi kpomkoh hjih ,zio3ByKOBOH co CKpyrjieHHOH nepeflHefi 

KpOMKOH a3pOJHHaMHHeCKHH npOt^HJlb CTOHKH). 

4. IloTpeoHaa MomHOCTb r>6orpeBaTejibHOH npOTHBOo6.ieAeHHTejibHOH 
CHCTeMbi occcHMMCTpHMHoro Tejia npczyiaraeMoro UBJX TaFOKe MO^ceT 
6biTb BecbMa CHJibHO CHH^ceHa, no cpaBHeHmo c ocecHMMeTpHMHbiM 
TejioM UBJX - rrpoTorana. FloTpe6Ha^ MomHOCTb npn toh *e TeruiooraaHe 
ocecHMMeTpHHHoro Tejia h toh ace TeMnepaiype noBepxHOCTH 
nponopUHOHajibHO ruiomaflH ero 6okoboh noBepxHOCTH . nd£ , T.e. 

JIHHeHHO 3aBHCHT OT .flHaMCTpa d UBJX H ZUlHHbl I Tan KaK B 

cooTBeTCTBMH c n.2 ziHaMeTp d occcHMMCTpHHHoro Tejia npe/uiaraeMoro 
WBJX mo>kct 6biTb yMeHbiueH b 1,5^-2 pa3a, a ero zuiHHa b 8-rlO pa3, to 
noTpe6Ha>i MomHOCTb npoTHBOo6jie,aeHHTejibHOH CHCTeMbi 

ocecHMMeTpHHHoro Tejia MO^ceT 6bm> cHH^ceHa b 1 2-^20 pa3, no 
cpaBHeHHio c ocecHMMeTpHMHbiM TejioM UBJX - npoTorana. 

IIocKOJibKy noaaBaTb MomHOCTb Ha o6orpeB mm™, Ha kotopoh 
pa3MemaiOTC^ oTBepcTH* zura H3MepeHRH cTaTHnecKoro aaBJieHHH, b 
npe^uiaraeMOM UBJX He TpeGyeTca b CHJiy OTcyrcTBH* Ha Heft ycjiOBHH 
juui oGjiezieHeHH* (o6jiacTH TopMO^ceHHH noTOKa Ha Heft OTcyTCTByioT), a 
noTpe6Han MomHOCTb Ha o6orpeB ctohkh npHMepHO paBHa noTpe6Hofi 
MomHocTH Ha o6orpeB ..ctohkh TTBR - npOTOTHna, to chhhcchhc 
noTpe6HOH mohihocth Ha oGorpeB onpe/iejiaeTCfl CHH^ceHHeM moiuhocth 
Ha oGorpeB ocecHMMeTpHHHoro Tejia. A TaK KaK noTpe6Haa MomHOCTb Ha 
o6orpeB ocecHMMeTpnqHoro Tejia UBJX - npoTOTHna npHMepHO paBHa 
moiuhocth, noTpe6jiiieMOH ctohkoh, to b pe3yjibTaTe, no npn6jiH>KeHHbiM 



OU6HKEM nOTpe6 MOUXHOCTb 3JieKTpHMecKH^^BHarpelBaTejiefr- * aA 

npeanaraeMOM nBj^ no cpaBHeHHK) c UBJl - npoTOTHnoM mohcct 6biTb 
CHHxeeHa npHMepHO Ha 50%. 

^onojiHHTejibHO yMeHbiueHHe noTpe6HOH MomHocra Ha o6orpeB UBJX 
MOHceT 6biTb nojiyneHO 3a cneT CMemeHHfl T3Hob k nepezmefi KpoMKe 
ctohkh, nocKOJibKy jibzioo6pa30BaHHK) Ha HeR HaH6ojiee no^Bep^eHa 
o6jiacTb, npHMbiKaiomaH k ee nepejmeH KpoMKe. 

5. nOCKOJTbKy BblHOC OTBCpCTHH Ha TLJlHTe JU1A H3M6p6HRH 

CTaraMecKoro jxaBntnriH (6c3 bbc/i^hvlh nonpasoK na no^nop) 

OTHOCHTCJlbHO OCHOBaHHfl CTOHKH UBJX 3a CHCT ee CTpeJIOBHflHOCTH 

MOHceT 6biTb 3aMeTHO yMeHbiiieH, no cpaBHeHHio c cooTBeTCTByiomHMH 
OTBepCTRRMH UBJl - npoTOTHna Ha ocecHMMeTpHMHOM Tejie, to KaK 
noKa3biBaK)T npe/iBapHTejibHbie KOHCTpyicropcKHe npopa6oTKH Bee ruin™ h 
ocecHMMeTpHMHoro Tena npe,zyiaraeMoro UBJX MOxceT 6biTb npHMepHO 
paBeH Becy BHeumeH o6ojiohkh ocecHMMeTpHHHoro Tejia UBJX - 
npoTOTHna. B pe3yjibTaTe CHHHceHHe Beca KOHCTpyKUHH npezmaraeivioro 
UBJl npoHcxo^HT TOJibKO 3a cneT yMeHbineHRH Maccw o6orpeBaTejiefi b 
ocecHMMeTpHMHOM Tene. 3to cHH^ceHHe Beca cocTaBjirieT npHMepHO 
15^20% ot Beca UBJX- 

TaKHM o6pa30M, npHBe,aeHHbie pe3yjibTaTbi pacneTHbix oueHOK h 
KOHCTpyicropcKO-npoeKTHpoBOMHbix npopa6oTOK uarjiHjxHO noKa3biBaiOT 
npeHMyEuecTBa no BceM yKa3aHHbiM napaMeTpaM h CBOHCTBaM 
npe,zuiaraeMoro UBJX no cpaBHeHHK) c nB,H, - npoTOTHnoM. 

nocKOJibKy Ha caMOJieTe, KaK npaBmio, HMeercji HecKOJibKO TaKHx 
UBJX, to 3to npHBO^HT k 3aMeTHOMy cHHHceHHio Beca, 
aapoAHHaMHMecKoro conporaBjieHHfl h 3kohomhh noTpe6jraeMOH 

3JieKTpHMeCKOH 3HeprHH. 



Btopoh BapHaHT npHeMHHKa B03.oyiiiHoro .aaBJieHH* othochtch k 
onpeAejieHrao napaMeTpoB nojieTa jieTaTejibHbix annapaTOB, a TaioKe k 
apyrHM o6jiacTJiM HayKH h tcxhhkh, HMeiomHM Reno c noTOKaMH 
5kh,okocth hjih ra3a. 

H3BecTeH 4>io3ejw^Hi>iH npHCMHHK B03flyiiiHoro aaBJieHRa juvi 

i 

onpeAejieHHB napaMeTpoB noneTa (noToxa) - yrjia aTaKH a, nojiHoro P 0 h 
CTaTHHecicoro aaBJieHH* P s , a cjieAOBaTejibHO, h hhcx i Maxa M, 
npe^cTaBjiHioinHH co6oh yjjjumennoe ocecHMMeTpHHHoe Teno, HMeiomee 
ronoBHyio nacTb b bujxz nojryc(J)epbi c rpynnaMH otbct^^thh Ha 
ocecHMMeTpiwHOM Tene juw H3MepemLH AaBJieHHH, no kotopwm c 
noMOim>K) rpaayHpOBOK onpeAeJunoTC* napaMeTpbi nojieTa (noTOKa). 
npHMCM, oTBepcTH^ aa# HSMepeHHH AaBJieHHH, no KOTopbiM onpeAejiaeTCH 
nojiHoe aaB^eHHe h yroji aTaKH, pacnojiaraicrca Ha nojryc^epHHecKOH 
rojiOBHofi Hacra, a oTBepcTHa H3MepeHH* craTHHecKoro AaBJieHHH 

pacnojiaraicrc* Ha 6okoboh (uhjikhaphhcckoh) noBCpxHOCTH 
ocecHMMCTpHHHoro Tejia. J\nn Kperuiemw k 4)K)3eji^^cy hjih Kopnycy 
neTaTejibHoro annapaTa 3tot IIB^ HMeeT CTofiicy, npo(J>Hjib KOTOpofl 
HM66T HeHeBHueo6pa3Hoe nonepenHoe Generate (United States Patent: 
Pressure Sensing Instrument for Aircraft. Number 4,615,213, Oct.7,1986. 
Assigne: Rosemount Inc. Filed: Dec . 22,1983). 
HeAOCTaTKaMH AaHHoro IIB^ abji>ik)tc*: 

- yCJlOXCHeHHOCTb KOHCTpyKUHH; 

- yBejiHMeHHbie ra6apHTHbie pa3Mepw; 

- noBbiuieHHoe aapoAHHaMHnecKoe conpOTHBJieHHe * 

- noBbiuieHHa^ noTpe6Haa MomHOCTb o6orpeBaTejibHOH 
rrpOTHBoo6jieAeHHTejibHOH cHCTeMbi; 

- nOBWUieHHblH BeC KOHCTpyKUHH. 
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3to o6>cjiob^Po HajinnneM BrfyTpfto oee^^ieTpwHiloro ..fe*a* 

TlHCBMOTpaCC, 0TX0AHIHHX OT OTBepCTHH JULH H3MepeHH* nOJIHOrO 

aaBJieHHH h yrjia aTaKH, KaMepbi juix H3MepeHHH CTaraqecKoro ziaBJieHH*, 
3jieKTpoHarpeBaTe;ieH npoTHBOo6jieaeHHTejibHOH cHCTCMbi. KpoMe Toro, 
3jieicrpoHarpeBaTejiH, pacnojioaceHHbie BHyrpH ctohkh YlBJl win 
npe#OTBpameHH* jib,aoo6pa30BaHHfl Ha ee nepe^Hefi kpomkc, 

HCnOJTb3yK)TCH HeZlOCTaTOHHO 34)(J)eKTHBHO, TaK KaK 060rpeBaK)T CTOHKy, 

Ha KOTOpoft He pacnojio^ceHbi OTBepcra* nm H3MepeHH* aaBJieHH*. 3to 
bcmCT k 3 h a h htcji bKO m y BOspacxaHvno seca pi norpeS^eMOH 

3JieKTpHHeCKOH MOIUHOCTH (npHMCpHO Ha 50%). 

H3BecTeH 4>K)3ejiH>KHbiH YJBJX juix onpeaejieHH* napaMeipoB nojiera 
(noTOKa) - yrna aTaKH a, nojiHoro P 0 h crraTHHecKoro P s aaBJieHHH h, 
cnezioBaTejibHO, nncjia Maxa M, npeacTaBjunoujHH co6oh yxuiHHeHHoe 

OCeCHMMeTpHHHOe TeJIO C KOHHMeCKOH HJIH O^CHBaJlbHOH TOJIOBHOH 

nacTbK), i\ae pacnojioaceHO oTBepcTHe ma BoenpHflTH* nojiHoro jxbbjishwr, 
nepexoAflinen b KpyroBOH ixhjihhap, Ha noBepxHOCTH KOTdporo 
pacnono^ceHbi oTBepcraa zulh BocnpnaTHH CTaTHH ecKoro aaBjieHH*. JJajiee 

3Ta UHJIHHApHMeCKa5l nOBepXHOCTb nepeXOflHT B KOHHHeCKyK), Ha KOTOpOH 

pacnojio^ceHbi OTBepcTH* jxim Bocnpmmi>i aaBJieHRH, KOTopoMy cTaBHTcn b 
cooTBCTCTBHe yroji aTaKH, a 3aTeM - ormTb b uHJiHH^pHHecKyio. Rnx 
KperuieHH^ k (})K)3ejiHHcy hjih Kopnycy JIA npHeMHHK HMeeT CTOHKy, 
nonepenHoe ceneHne kotopoh HMeeT HeHeBHueo6pa3HbiH npo4)HJib (United 
States Patent : Pressure Sensor for Determining Airspeed Assigne: 
Rosemount Inc. Filed: Feb.23,1981). 

HewcTaTKH aaHHoro TIBR o6ycjioBJieHbi, rjiaBHbiM o6pa30M, TeMH 

7KC 4>aKTOpaMH H HBJlfllOTCfl, B OCHOBHOM, TaKHMH *Ce, KaK H y 

npneMHHKa B03,zryiuHoro .aaBJieHHLH, paccMOTpeHHoro Bbiiue. 

H3BecTeH npHeMHHK B03ztyu* H ° r ° aaBjieHHH, coflep^amnfi Kopnyc b 
BH^e Kpyrjioro uhjih HjupHnecKoro CTepaaw c npneMHbiMH OTBepcraaMH, 



pa3MemeHHbiMH no nepH^epHH ceneHH* *h coejwiffeHrtLiMH •katfanaMfl* co # 
iinyuepaMH (neryHHH A.H. XapaicrepHCTHKH nHeBMOMeTpH^ecKHX 
npHeMHHKOB BejiHMHHbi h HanpaBJieHH* CKopocra npw 6o.lbIlIHX HHCJiaX 
M. MocKBa, Tpyaw HATH, 1976r\, Bbin. 1989). 
HeAOCTaTKaMH aaHHoro UBJ\ ^bjuhotch: 

-6ojibmoe a3pOAHHaMHMecKoe conporaBjieHHe; 
-yBejiHHeHHa^ noTpeGHaa 3JieKTpHMecKaH MomHOCTb 
o6orpeBaTejibHOH npOTHBOo6jieAeHHTejibHOH CHcreMbi; 
-Bpe/iHoe B03/ieHCTBHe OTpbiBHoro BHxpeBoro cjiejia 3a hhm Ha 
B03,oyxo3a6opHHK ABHraTejw, npHBOAnmee k 3HaHHTenbHbiM 
noTepHM CHJiw TnrH ^BHraTejin; 

-HeB03Mo>KHOCTb onpeAeneHHfl CTaTHHecicoro AaBJieHH* c 
npHeMjieMOH tohhoctbio b AHana30He HHceji Maxa M > 0,75 
BCJieziCTBHe HBjieHna TpaHC3ByKOBOH cTa6HjiH3amro. 

HaH6ojiee 6jih3khm H3 H3BecTHbix tcxhhhcckhx peiueHHH *BjmeTca 
coziep^camHH Kopnyc b BH/ie uHjiHHApwnecKoro crep>KHa c .ribiCKofi 
c npneMHbiMH OTBepcTnaMH, pacnojioaceHHbiMH no nepH(J>epHH ceneHH* 
(ABTOpCKOe CBHACTCJlbCTBO N 1723879 CCCP. npHeMHHK B03AyuiHoro 
AaBJieHRa. npHOpHTeT ot 2 HHBapa 1990r.). 
HeAOCTaTKaMH aaHHoro FCB^ hbjihiotch: 

-6ojibmoe aapoAHHaMHMecKoe conpOTHBJieHHe; 
-yBejiHHeHHa^ noTpe6Haa 3JieKTpHHecKaa MonmocTb 
o6orpeBaTejibHOH npoTHBoo6jie,aeHHTejibHOH cncTeMbi; 
-BpeAHoe B03AeHCTBMe OTpbiBHoro BHxpeBoro cjieaa 3a hhm Ha 

B03AyX03a60pHHK ABHTaTCJlH, npHBOA^mee K 3HaHHTeJIbHbIM 

noTepaM CHjibi T^rn ABHraTejia. 
YKa3aHHbie HeaocTaTKH aHajiorHHHbi onHcaHHbiM Bbiiue h 
oGycjiOBjieHbi cjieayiomHMH (j>aKTopaMH . 
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l. KaK H3BecTi^fc:M. ? HanpHMep, LUJiHxtHHr rvj^fcH^'iioi^aHHMHore* 

CJIOH. M., HHOCTp. JIHT., 1975), K03(|)(l)HUHeHT COnpOTHBJieHH* C x 

TaKoro YIBJl BecbMa bcjihk KaK Ha A03ByKOBbix, TaK h Ha CBepx3ByKOBbix 

pe>KHMaX 06TeKaHH5I H 6lIH30K K C x UHJlHHflpa. riOBTOMy VMeHbUIHTb 

CHjiy conpoTHBJieHH* ero ce^em** X = C x qS, rjxe q - ckopocthoh Hanop, 
S = hd - nnomazib nonepeHHoro ceHemw nojiymuiHHapa, npn 3a,aaHHOH 
BbicoTe h npHCMHHKa, KOTopaa onpeaeji^eTCH BbmocoM npHCMHWx 
OTBepCTHH omocHTejibHO norpaHHHHoro CJIOH 4>K)3ejui>Ka JIA, MO>KHO 
TOJibKO yMeHbniafl ero jmaMeTp d. Oahsko, join nB£, ycTaHaBjiHBaeMoro 
Ha JIA, ero xmaMeTp onpeaejiaeTca xiHaMeTpaMH nHeBMOTpacc, 
orxoA^mMx ot Bcex rpynn OTBepcraH, a TaKace jwaMeTpaMH Tpy6MaTbix 
3jneiapoHarpeBaTejieH (T3Hob) npoTHBOo6jieAeHHTejibHOH CHCTeMbi 
flnaMeTp nHeBMOTpacc h T3Hob He Moryr 6biTb MeHbine HeKOTopwx 
m hhhm ajibHbix 3HaneHHH, KOTopbie zyw nHeBMOTpacc onpeaejunoTca 
BejiHHHHOH rHApoAHHaMH^ecKoro 3ana3^biBaHH^ 9 a mix T3Hob 
npeAejibHbiMH 3HaneHHJiMH iuiothocth noTOKa Teruia h TeMnepaTypw 
noBepxHOCTH 3^eKTpoHarpeBaTejiefi. B pe3yjibTaTe yKa3aHHbix 4)aKTopoB h 

60JlbllI0H KOHCTpyKTHBHOH HaCbimeHHOCTH BHyTpeHHHX 66T>eMOB UBJX 

^waMeTp uHJTHH^pHMecKoro CTepHGts He MOHceT 6biTb caejiaH ^ocTaTOHHo 

MaJIblM, MT06bI 3HaHHTeJlbHO CHH3HTb a3pOAHHaMHMCCKOe COnpOTHBJieHHe 

3Toro UBJX- 

2 KaK H3BecTHO (cm., HanpHMep, Bragg MB., Gregorek G.M., Lee 
J.D. Airfoil Aerodynamic in Icing Conditions. J. Aircraft, vol.23, No.l, 
1986), jib,aoo6pa30BaHHe Ha JIA npn nojieTe b aTMOC(J)epe nponcxozurr, b 
nepByio onepeab, b o6jiacT*x, rrpiuieraiomHX k TOHKaM TopMO^ceHH^ h 
OTpbiBa noTOKa, rue noTOK TaioKe hbjihgtch 3aTopMO>KeHHbiM. IlocKOJibKy 
jio6oBan noBepxHOCTb uHjiHH^pa, r^e noTOK ABJiaeTCH 3aTOpMO^ceHHbiM, 
3aHHMaeT 3HanHTejibHyio nacTb ziaHHoro UBJX to ana npeflOTBpamemw 
jib,aoo6pa30BaHHH Heo6xozmMO noABO/urrb BecbMa 3HaHHTejn>Hyio 



TenjiOByio 3Hepnoo b 3Ty o6nacTb. Kporue Toro, Tax *Sk *o6Te£SiHtfe 
noflBerpeHHOH nacTH aaHHoro I1B£, nponcxoAHT Bcer/ia c otphbom 
noTOKa, rjxe oh topmo3htch, to h b 3Ty o6jiacrb Heo6xoAHMO noABOAHTb 
aonojiHHTejibH>TO 3Heprrao ana npeAOTBpameHH* jibAOo6pa30BaHH*. /Jjla 
Apyrnx Teji, r,ae OTpbiB OTcyrcTByeT hjih He HBjiaeTCH TaKHM 
HHTeHCHBHbiM, 3th noTepH TeruiOBOH 3HeprnH MoryT 6biTb cymecTBeHHO 
yMeHbiueHbi. B to >Ke BpeMH, no KOHCTpyicraBHbiM h a3ponHHaMHHecKHM 

C006pa>KeHHHM AJLH PW* KOMIIOHOBOK J1A Heo6xOOTMOCTb yCTaHOBKH 

riBA Ha JIA nepeA bxoaom b B03#yxo3a6opmiK HMeeT MecTO. 

3. KaK H3BecTHo 5 ycTaHOBKa aaace BecbMa Majibix Ten hjih 
noBepxHOCTefi nepeA bxoaom b B03Ayxo3a6opHHK ABHraTejia JIA, mo>kct 
npHBOAHTb k oneHb 6ojibinHM noTepHM chjih T*rn ABHraTejm (3aTOJiOKa 
B.B., HBamoiiiKHH A.K., HnKOJiaeB A.B. HHTepcfrepeHUH* BHxpefi co 
CKaHKOM yruiOTHeHHH b B03£yxo3a6opHHKe. Pa3pymeHHe BHXpen. YneHbie 
sanHCKH UATH, tom VI, N 2, 1975). IIpHMHHa 3Toro BpeAHoro 
B03AeftcTBH^ 3aionoHaeTC^ bo bjih*hhh pacuiHpjnomeroc* oTpbiBHoro cjie/ia 
ot 3Toro Tejia hjih noBepxnocTH Ha noTepn nojiHoro AaBJieHHJi b 
B03flyxo3a6opHHKe. Xoth Bnxpw 3a aaHHbiM TejioM IIBA He otjtkiotch 
KOHueHTpnpoBaHHbiMH, ho pacuiHpeHHe cjie/ia 3a TaKHM YIBJX Bee >Ke 
npHBOAHT k 3aMeTHbiM noTepHM nojiHoro AaBJieHHH b B03Ayxo3a6opHHKe, 
hto MO^ceT, KaK noKa3biBaiOT 3KcnepHMeHTbi, npHBOAHTb k 2-3% noTepb 
CHjibi Tnrn ABHraTejien. CymecTByiOT Tejia, KOTopwe mo>kho Hcnonb30BaTb 
b KanecTBe Tejia UBJX, rj\e TaKHx 6ojibiiiHX noTepb mo)kho H36e^caTb. 

XapaicrepHCTHKH npeAAaraeMoro UBJX no3BOJunoT yMeHbuiHTb 
noTepn, Bbi3BaHHbie BbiiuenepeHHCJieHHbiMH npHHHHaMH, KorAa He 
Tpe6yeTca npoH3BOAHTb npaMbix H3MepeHHH nojiHoro h CTaTH^ecKoro 
AaBJieHHfl. 
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TeXHHHeCKHM ^J^JlbTaTOM JIBJlflCTCHI* 

- yMeHbiueHHe aapcaHHaMH^ecKoro conpoTHBJieHH*; 

- yMeHbiueHHe noTpe6HOH moiuhocth npoTHBOoojiejeHHTenbHOH 
cHdeMbi; 

- CHHvKeHHe BpeZIHOrO B03fleHCTBHfl Ha B03/iyX03a6opHHKH 

^BHraTejiefi UBR, npeflHa3HaMaeMbix win pa3JinHHbix JIA. 
TexHHMecKHfi pe3yjibTaT flocTHraercH tcm, hto npneMHHK B03AyuiHoro 
aaBjieHHJi, coaepHcaiuHH Kopnyc c npHeMHHMH otbcpcthhmh, 
pa3MemeHHbiMH no nepn^epmi ceneHHfl, coeflHHeHHbiMH riHeBMOTpaccaMH 
co uiTyuepaMH h c pacnojioaceHHMMH BHyrpH Kopnyca 
3jieKTp0HarpeBaTejiHMH npOTHBOo6jie,aeHHTejibHOH CHcreMbi, BbinojimieTCH 
T3KHM o6pa30M, hto nonepe»mbie cenemvi Kopnyca hmciot bha 
cneuHajiH3HpoBaHHoro aapo/iHHaMHMecKoro npofyww. 

npH npHMeHCHHH TTBJX Ha MaJIWX fl03ByKOBbIX ckopocthx HJIH 
TOJIbKO 60JIbmMX CBepX3ByKOBHX CKOpOCTHX OTBepCTIW mm yBejIHHeHRS 

MyBCTBHTejibHOCTH nBJ5 k H3MepaeMbiM napaMeTpaM Bee npHeMHbie 
OTBepcTHH Moiyr 6biTb pa3MemeHM Ha paccroJiHHH ot HOCKa 
a3po^HHaMHMecKoro npo4)HJia no ero MaKCHMajibHofi tojiluhhw. 

JljlSl npHMeHCHHH ITB# npH OKOJI03ByKOBbIX CKOPOCTHX 
aapOAHHaMHHeCKHH npo4)HJIb MOHCeT HMeH. flOHHblH Cpe3, Ha KOTOpOM 

pacnonoaceHbi aononHHTejibHwe OTBepcTiw mix OT6opa AaBjieHHH, 
coe,aHHeHHbie nonojiHHTejibHbiMH KaHanaMH k aonojiHHTejibHMM imyuepaM. 

3a CMeT OTCVTCTBHfl flBJieHRH TpaHC3ByKOBOH CTa6HJIH3aUHH Ha flOHHOM 
Cpe3e Ha T3KOM ITBfl HMeeTCJI B03M03KHOCTb nOBWCHTb TOHHOCTb 

H3MepeHRfl cTaTHMecKoro AaBJieHiw h MHcna M npn OKOJio3ByxoBbix 
HHCJiax Maxa. 

JJjW npHMeHCHHH npH fl03ByKOBMX CKOpOCTHX aspOAHHaMHHeCKHH 

npo(J)HJib MO>Ker HMen> CKpyrjieHHyio nepeflmoio KpoMKy . TeM caMMM 
AOCTHraeTca yMeHbiueHHe aapoflHHaMHMecKoro conpoTHBJieHRH h 



yMeHbiiieHHe noTpeGHofi mooihocth npoTHBo66jieaeHHTejibHoTf chctcmH 3tf 

cneT HMdOiueHca b rzmhom cnynae noTeHiwanbHOH bosmohchocth 

n om ecTHTb T3Hbi HenocpeacTBeHHO b hockc aspoaHHaMH^ecKoro 

npo4>mia, HaH6ojiee notfsepaceHHOM jibA006pa3OBaHHK>. 

^jw npHMeHeHHH npn CBepx3ByKOBbix CKopocTax mix yMeHbiueHHa 

aapoziHHaMHMeeKGro conpoTHBjieHna a3po,aHHaMHMecKMH - npocfrmib mohcct 

HMerb ocTpyio nepejmioio ^poMKy. 

/Jjm yMeHbiiieHH* noTepb TeruiOBOH 3HeprHH 

npoTHBOoGjie^eHHTejibHOH cHCTeMbi 3 jieKTpoHarpeBaTenH 

npoTHBOo6jiefleHHTejibHOH chctcmm Moryr 6biTb CMemeHbi k nepe^HeH 
KpoMKe a3poflHHaMHHecKoro npo<J)Hjw. 

Jlsvi yivieHbiiieHRH Beca KOHCTpyxuHH npHeMHHK B03 ( ayuiHoro 
AaBJieHHH mokct HBjwrbCH 3JieMeHTOM co6ctbchho caMoro njiaHepa J1A 
(HanpHMep, kohcojih Kpwjia, onepeHH* h t.h.). 

3a cm6t Toro, hto ceHeHH* Kopnyca BbinojiHeHbi b bhas 
cneuHajiH3HpoBaHHoro aspoaHHaMHHecKoro npo(J>Hjw, a He b BH^e 
UHjiHHflpa c jimckoh KaK Ha ITBfl - npoTorane, cymecTBeHHO yMeHbiuaeTCH 
aspo^HHaMiwecKoe conporaBJieHHe. JIo6oBafl noBepxHOCTb, r,ne 
npoHCxo^HT TopMoaceHHe noTona, Ha aspoflMHaMiraecKOM npo<J)Hjie 
cymecTBeHHO MeHbiue, neM Ha nojiyuHJiHHApe, nosTOMy npoHCxo/tfrr 
3a\ieTHaH (Ha 25+30%) skohomh* noTpeGHoft mouihocth 
sjieicrpoHarpeBaTejieH npOTHBOo6jie,aeHHTejibHOH chctcmw. TaK KaK 3a 
aspoAHHaMH^ecKHM npo4)HjieM otpmbhoh cnen Ha Majiwx (KpeficepcKHx) 
yrjiax aTaKH npaicraHecKH oTcyrcTByeT, a 3a nojiyuHjiHimpoM HMeerca 

pa3BHTbIH OTpblBHOH CJiefl, TO TGM CaMbIM XBOCTOBa* MaCTb 

aspoAHHaMHHecKoro npo4>njm npaKTHMecKH He HyacaaeTCH b no/iBOAe 
Teruia an* npcuoTBpameHHa jibzioo6pa30BaHHfl, b otjhtmhc ot TiBJX - 
npOTOTHna. TeM caMWM no oueHKaM, flonojiHHTejibHO mojkct 6biTb 

C3KOHOMJieHO 10+15% nOTpe6HOH MOIH.HOCTH npOTHBOOGjiefleHHTejIbHOH 
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CHCTeMbi. B pe3yifl^re OTcyrcTB h h 3a a3poflHHaWPecKHM npo4)HjieM 
OTpbiBHoro cjieaa Ha KpeficepcKOM peacHMe oh npaicnrqecKH He bjih^ct 
Ha paGoTy B03iiyxo3a6opHHKa flBHraTejm. 

3a chct pa3MemeHH>! npneMHbix otbcpcthh Ha paccTOfl huh ot HOCKa 
a3poAHHaMHMecKoro npocJ)Hjm ao ero MaKCHMajibHOH TOjnnHHbi Ha Majibix 

fl03ByKOBbIX CKOpOCTHX IIOJieTa HJIH 6ojlblUHX CBepX3ByKOBbIX CKOpOCTHX 

noBbiuiaeTCH HYBCTBHTejibHOCTb UBJX k Vi3MepneMbiM napaMeTpaM. 

3a cneT Toro, hto a3po#HHaMHHecKHH npo<})Hjib Mom HMen> 

AOHHblH Cpe3 C paCnOJIOHCeHHMMH Ha HeM OTBepCTHflMH juir H3MepeHi« 

£aBJieHH*, Ha 0K0JiO3ByKOBbix ckopocthx ziocTHraeTCM noBbimeHHe 

TOHHOCTH H3MepeHRH CT3THH e CKO rO flaBJieHHfl H HHCJia M. 

3a cneT npHMeHCHRH Ha A03ByKOBbix CKopoerax aapoziHHaMHHecKoro 
npo<J)HJia co CKpyrjiCHHoft nepe^HeH kpomkoh flOcraraeTCfl pacmnpeHHe 
AHana30Ha pa6o™ UBJl no yrjiy aTaKH, yMeHbiueHHe aapoiiHHaMHMecKoro 
conpOTHBJieHHH, yMeHbiueHHe noTepb TeruioBofi 3HeprHH, a Taioice 
yMeHbiueHHe ero bjihhhiw Ha pa6oTy B03£yxo3a6opHHKa ABHraTen*. 

3a cneT npHMeHeHRH aspoflHHaMHnecKoro upo^vum c ocTpofi 
nepe^Hefi kpomkoh ztocTuraeTCH npH cBepx3ByKOBbix ckopocthx 
cymecTBeHHoe yMeHbiueHHe a3pO£HHaMHHecKoro conpoTHBJieHH*, a Taioice 
yMeHbiueHHe bjihahh* caMoro UBR na B03,oyxo3a6opHHK jxBuraTejw. 

3a cneT CMememw 3jieicrpoHarpeBaTejieH nporaBoo6jiezieHHTejibHOH 
CHCTeMbi k nepeflHefi KpOMKe aapoflimaMHHecKoro npo<J)Hjifl flocTHraercfl 
cymecTBeHHoe yMeHbiueHHe noTepb TeruioBofi 3HeprHH, a cjie/xoBaTejibHO 
cHH^ceHHe noipe6Hoft mouxhoctm, TaK KaK b 3tom cjiynae 
3JieKTpoHarpeBaTejiH o6orpeBaK)T HenocpeacTBeHHO 30Hy Hau6ojiee 
noflBepaceHHyio o6jie,neHeHHK) - hocok a3poflHHaMHHecKoro wpotyvuw. 

3a cneT BbinojiHeHRH npueMHHKa AaBJieHH* TaKHM o6pa30M, hto ero 
Kopnyc HBjieeTCH 3JieMeHTOM coGctbchho caMoro iuiaHepa J1A (HanpHMep, 
kohcojih Kpbijia), MOH<eT 6biTb yMeHbuieHO a3poflHHaMHMecKoe 



conpoTHBjreHHe,^peAHoe B03xieHCTBHe Ha Bo3.ay^Ra6£fpHftic • ££HraTeji"a,..a 
TaK^ce HecKOJibKO chvdkgh Bee kohctpykuhh. 

Ha <J>ht.6 H3o6pa>KeH o6iuhh bhjx oahoto H3 BapHaHTOB 
npejxnaraeMoro ITER, b BH,ae nojiyKpbuia c o6paTHOH cTpenoBHAHOCTbK). 

Ha 4wr.7 H3o6pa>KeH BapnaHT npe/uiaraeMoro TIBR b BH^e npaMoro 
nojiyKpbuia c HyjieBOH cTpejioBHzmocTbK) no nepe/meH h 3aaHeft 

KpOMKaM. 

Ha 4> Hr 8 noKa3aH npnjviep npezuiaraeMoro nB£ b Bwxe nojiyKpbuia 
c nojio^oiTejibHOH crpejiOBHOTOCTbio no nepeflHefi h 3azmeH KpOMKaM. 

Ha 4)nr. 9,10,1 1 noKa3aHbi npHMepw HcnojmeHHfl npezuiaraeMoro 
nB^H, c OTpHuaTejibHon h nojio^cHTejibHOH CTpejiOBHxiHOCTbK) no nepeAHefl 
KpoMKe. Ha (J)Hr.lO npeACTasjieH BapnaHT npezmaraeMoro nB£, 
onTHMH3HpOBaHHbin zuw ycTaHOBKH Ha MarncTpajibHOM nacca>KHpCKOM 
caMOJieTe cpezmero Kjiacca. 

Ha (J)Hr.l2 noKa3aHbi pa3JiH*mbie BapHaHTbi npo(J)HJieH nonepenHoro 
ceneHna HER. 

Ha (J)Hr.l3 H3o6pa^ceH oahh H3 BapnaHTOB npe/uiaraeMoro UBJX c 

a3pOAHHaMHMeCKHM npO^HJieM, HMeKDIIXHM flOHHblH Cpe3, Ha KOTOpOM 

HMeeTC* zionojiHHTejibHoe OTBepcrae juw OT6opa aaBjieHHJL 

Ha (J)Hr.l4 noKa3aH BapnaHT npezuiaraeMoro TU5JX c T3HaMH, 
CMemeHHbiMH k Hocy aapoAHHaMHHecicoro npo4>HJia. 

npHeMHHK B03AyuiHoro .aaBJiemtH coctoht ((J)hi\6, 7, 8) H3 Kopnyca 
14 c npHCMHbiMH oTBepcTH^MH 15, 16, 17, pa3MeLueHHbiMH no 
nepnc|)epHH ceneHHM, coeAHHeHHbiMH nHeBMOTpaccaMH 18, 19, 20 co 
uiTyuepaMH 21, h c pacnojio^ceHHbiMH BHyrpn Kopnyca 14 
3jieKTpoHarpeBaTeji^MH 22 npoTHBOo6jiezieHHTejibHOH cHCTeMbi, 
BjieicrponHTaHHe KOTopbix, ocymecTBjmeTCH nepe3 3JieKTpopa3-beM 23. 
CeneHHH Kopnyca 14 BbinojiHeHbi b bhjxq aapozmHaMHHecicoro npo(J)Hji^. 
npHeMHHK KpennTC^ k 4)K)3eji^Hcy c noMombK) (JmaHixa 24. 
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Horo ^aBJieHHii p'aYxrraer cjieJBmHM' o6pa30M. 
^aBJieHiw, BOcnpHHHMaeMbie npHeMHMMH OTBepcTHaMH 15, 16, 17 
qepe3 uiTyuepbi 21 nepeaaiOTCfl b 6jiok astmmkob, KOTOpbiH npeo6pa3yeT 
aaBJieHH* b 3JieiopHMecKHe CHrHajiw. 3th sjieicrpHHecKHe CHrHanw 
nocwjiaiOTCJi b 6jiok o6pa6oTKH HHcfropMauHH, b kotopom no 
rpaAyHpOBOHHHM 3aBHCHMOCTHM onpcaejwiOTCH napaMeTpw noTOKa 
(nojieTa): P 0 , P s , M, <*• ft™ npeflorapamemui jib,aoo6pa30BaHHa, KOTOpoe 

M05KCT CHJlbHO HCKa3HTb H3Mep6HHH HJ1H npHBCCTH K OTKa3y TIER, Mepe3 

3jieKTpopa3T>eM 23 b 3jieicrpoHarpeBaTejiH 22 noAaeTCH ajieicrpHHecKaa 
3HeprHH. 3jieKTpHMecKHe HarpeBaTenH 22 HarpeBaioT BHemraoK) o6ojiOHKy 
Kopnyca 14, a TaioKe nHeBMOTpaccbi 18, 19, 20, HsroTaBJiHBaeMbie, KaK 
npaBHJio, H3 BecbMa TemionpOBOflHMbix MaTepHanoB (HanpHMep, HHKejm). 
MomHOCTb 3JieiopoHarpeBaTejieH h hoaboahmoh 3jieicrpo3HeprHH 
no;i6HpaeTca xaKoft, hto6m npeAOTBpaTHTb jibAOo6pa30BaHHe Ha 
noBepxHOCTH Kopnyca 14, b oTBepcniax 15,16,17 h b nHeBMOTpaccax 
18,19,20. 

Rjw noBbmieHHH nyBCTBHTenbHOCTH H3Mep^eMbix aaBJieHHH h tcm 
caMbiM noBbiniemw tohhocth, npHeMHbie OTBepcrafl 15, 16, 17 Moryr 
6biTb pa3MeweHbi Ha paccTOHHHH X c ot Hocica aapoAHHaMHHecKoro 
npcxpHJiH jxo ero MaKCHManbHOH tojihimhw C ((Jmr.12). 

J\JW nOBblllJeHHJI TOHHOCTH H3M6p6HRH CTaTHHeCKOrO AaBJieHHfl Ha 
OKOJ103ByKOBbIX MHCJiaX Maxa H, OAHOBpeMCHHO, CHHJKCHHJI BOJIHOBOrO 

conpOTHBJieHHJi, aspoziHHaMHMecKHH npo4>HJib MO»eT HMm aohhmh cpe3 
25 ((J)Hr.l3), Ha kotopom pacnojioaceHM aonojiHHTejibHbie OTBepcTH* 26, 
coeAHHeHHbie AonariHHTejibHbiMH KaHajiaMH 27 k aonojiHHTejibHOMy 
unyuepy 28. 

Una aonojiHHTejibHoro chhtkchh* aspoAHHaMHHecKoro conpoTHBJieHHH 
npH A03ByKOBbix CKOpocTHX aspOAHHaMHHecKHH npo(J)HJib Kopnyca 14 
MoaceT HMen, cKpyrneHHyio nepeAHioio KpOMKy ((J)Hr.l2). 



J\jm flono.iHHTejibHoro chh5K6hrh aspOAHHaMHMecKoro conpoTHBJieHH* 
npH cBepxsByKOBbix ckopocthx aapOflHHaMHMecKHH npo(|)H.ib Kopnyca 14 
MOJKeT HMexb ocTpyio nepeamoio KpoMKy ((})Hr.l2). 

zionojiHHTejibHoro yMeHbiuemm noTpe6HOH mouihocth 
npoTHBOo6jie^eHHTejibHofi chctcmw sjieicrpoHarpeBaTejiH 22 
npoTHBOo6jie^eHHTejibHOH chctcmw Moryr 6biTb cMemeHbi k nepeAHeii 
KpoMKe a3po.aHHaMHMecKoro npo4)HJiJi (4mr.l4). 

JXrh aop.ojiHHTejii.Horo yMeHbuieHH* aspozwHaMHMecKoro 
conpoTHBJieHiw, CHH^eHHJi Bpe^Horo BosAeiicTBH* Ha B o3Ayxo3a6opHHKH 
ABHraTena, a TaK*e Beca, Kopnyc 14 npHeMHHKa Bosayiimoro AaBjieHH*, 

KOrAa 3TO n03BOJWeT KOHCTpyKUH* JIA, MO*eT *BJI*IOTC» 3JieMeHTOM 

co6cTBeHHO caMoro njiaHepa jieTarejibHoro annapaTa. 

J}jm aonojiHHTejibHoro paciimpeHHa AHanasoHa yrjiOB, b kotopom 
peajiHsyioTCH jiHHeflHbie 3aKOHbi H3MeHeHH* pasHocra aaBneHHH no yrjry 
aTaKH, Kopnyc npeanaraeMoro ELBA momcct 6wxb BbinojiHeH c 
OTpHuaTejibHOH h nono>KHTejibHOH cTpejioBHAHOcTbio no nepeaHeH 
KpoMKe, a ceneHHe, b kotopom hmciotcji OTBepcraa aju H3MepeHHH 
AaBjieHHfi, M0>KeT npoxoAHTb nepe3 TOHKy H3AOMa nepeaHeii kpomkh. 

BapnaHT HcnojiHeHHH npeAnaraeMoro TTBR, onraMH3HpoBaHHoro mi* 
ycTaHOBKH Ha MarHCTpajibHOM caMoneTe cpeAnero KJiacca npeACTaBJieH Ha 
<t>Hi\10. 

Mcnojib30BaHHe H3o6peTeHHa no3BOJweT Ao6HTbca: 

-yMeHbiueHHfl aspoAHHaMHHecicoro conpoTHBjieHHJi; 
-yMeHbiueHH^ noTpe6HOfi moiuhocth npOTHBOo6jieAeHHTejibHOH 
CHCTeMbi; 

-CHHMCeHHH BpeAHOrO B03AefiCTBHH Ha B03AyX03a60pHHKH 

ABHraTejm. 

IlOKaJKeM 3TO. 
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1 KaK H3BeCTH0^KO3(b(bHirHeHT COnpOTHBJieHPW^^ UHJIHHflpa, HJ1H 

nojiyuHJiHH^pa (cm., HanpHMep, Hoerner S.F. Fluid-dynanuc drag. 
Published by the Author , 1965) b 3aBHCHMOCTH ot peacuMa o6TeKaHH* b 
cto h 6ojiee pa3 6ojibiue, neM aapoAHHaMHnecKoro npodpHjm npH yrjie 
aTaKH, 6jih3kom k Hyjno. npH 3tom 3a xapaicrepHbiH pa3Mep JUIX 
umiHH^pa hjim nojryuHjiHHzipa npHHHMaeTca ero /maMerp d, a 3a 
xapaicrepHfaiH pa3Mep mix aspoAHHaMMHecKoro npcxbHjm ero xopaa b 
(4)Hr.4). KaK noKa3WBaioT KOHCTpyicropcKHe npopa6oTKH, npH pa3MemeHHH 
imeBMOipacc h ijieicrpoHarpeBaTejieH npoTHBOOojieneHHTejibHofi chctcmw 
TaKoro ace AHaMeTpa b npeanojKeHHOM UBJX, KaK h b UBJX - npOTOTHne, 
a3poAHHaMHHecKaa xopaa b npodjHJW nonepe^Horo ceneHHa AOJDKHa 6biTb 
npHMepHO b 3 pa3a 6ojibiue, neM AHaiueTp d UBR - npoTorana. Cuna 
aapoAHHaMHHecKoro conpoTHBjieHHfl npH KpeficepcKOM peaoiMe nojieTa 
(ajw yrjia aTaicn 6iiH3Koro k Hyjno) MoaceT 6bm> npeacTaBJieHa b BH,ae 
X=C x qS, nie S=dh - xapaicrepHaa roiomaab jvmllBJX - npoTO-rana, S=bh - 
xapaKTepHaa ruiomaat mm npefljiaraeMoro UBJX, h - BwcoTa FEB /J, q - 
CKopocTHoii Hanop. no3TOMy cuna aspoflHHaMHMecKoro conpOTHBJieHHH 
npe^jiaraeMoro UBJX b 30 h 6ojiee pa3 MeHbiue, neM cuna 
conpOTHBjieHH* nBA - npOTOTHna npn toh >Ke BejiH^HHe CKOpocTHoro 
Hanopa q. flonojiHHTejibHoro yMeHbineHH* K03(b(bimHeHTa conpOTHBJieHmi 
C x , a cjie^OBaTejibHO h chjim X mohcho flo6HTbca Ha fl03ByKOBbix 
ckopocthx npHMeHeHHeM cneuHajiH3HpoBaHHoro aspoAHHaiuHHecKoro 
npocbwifl co CKpyrjieHHofl nepe^Hefi KpoMKOft, a Ha cBepx3ByKOBbix 
ckopocthx - c ocTpoH nepezmefi KpoMKofl. KpoMe Toro, npH HHCJiax 
M=0.8-^0.9 cymecTBeHHoro yMeHbiiieHHfl cocTaBJunoiueft BOJiHOBoro 
conpOTHBjieHiw mojkho /io6HTbCH nyTeM yMeHbinemiH ,aH<b(by30pHOCTH b 
o6jiacTH 3ajiHeH kpomkh h omoBHraHHfl CKanica yruiOTHeHHa k 3aaHefi 
KpoMKe 3a cneT HajiH^HH HeKOToporo aoHHoro cpe3a y 
aspoflHHaMHiecKoro npocbmm. KaK noKa3WBaiOT pacneTbi, KOsdpdpHiiHeHT 



x TaKHM o6pa30M MokeTj 6bn^R«fiKeA^a :2^-2.5**^ag^ 
no cpaBHCHino, HanpHMep, c o6biMHbiM HeneBHiieo6pa3HbiM 
aapo.aHHaMHMecKHM npo(J)HJieM. CoBepmeHHo omcbh/iho, hto b tom 
cjiynae, Koraa Kopnyc npezmaraeMoro UBJX HBiweTcn 3jicmchtom 
co6cTBeHHO caMoro ruiaHepa J1A (HanpHMep KOHCOJibK) Kpbuia hjih 
onepeHH*), aonojiHirrejibHoe aapo^HHaMHMecKoe conpomBJieHHe 
OTcyTCTByeT. 

2. Ha npezuio>KeHHOM UBJX no cpaBHeHHio c UBJX - npoTomnoM Ha 
KpeiicepcKHx yrjiax aTaKH, npH a^O, cymecTBeHHO (b HecKOJibKO pa3) 
yMeHbiuaeTCH jio6oBaa noBepxHOCTb, r^e nponcxoAHT TopMOH<eHHe noTOKa. 
KpOMe Toro, Ha KpeficepcKHx yrjiax aTaKH hjih nojiHOCTbio OTcyTCTByeT 
OTpbiB noTOKa jinn aapoziHHaMHHecKoro npo(|)Hjm c ocTpoft 3a,zmeH 

KpOMKOH HJIH 30Ha OTpblBa nOTOKa, TJXC nOTOK HBJLHeTCfl 3aTOpMO>KeHHl>IM 5 

BecbMa Majia mix aapcxzxHHaMHHecKoro npo4>HJW c aohhmm cpe30M, no 
cpaBHeHHio c aohhoh o6jiacTbio ITB^ - npoTorana. B pe3yjibTaTe, KaK 
noKa3bisaK)T oueHKH, MomHocTb npoTHBOoGjieaeHHTenbHOH CHcreMbi 
npeanaraeMoro UBJX no cpaBHeHHio c UBJX - npoTOTHnoM MO^ceT 6biTb 
yMeHbiueHa Ha 25-^30%. JJonojmHTejibHoro CHHaceHHfl mouxhocth 
(npHMepHO Ha 10-^ 15%) mo>kho flo6Hn>c* 3a cqeT CMeiuemi* 
3jieiapoHarpeBaTejieH k nepe/men KpOMKe a3poAHHaMHHecKoro npocj)Hjm. 

3. Ha npezuiaraeMOM UBJX c aapo^HHaMHHecKHM npo4)HJieM c ocTpofl 
3a^HeH KpOMKOH Ha KpeficepcKHx pe>KHMax nojieTa npaKTHHecKH 
OTcyTCTByeT otpmbhoh cjieA, KOTopwii MoaceT nona^aTb b 
B03ziyxo3a6opHHK ABHraTejw, Bbi3biBaa b HeM noTepn nojiHoro aaBJieHHa, 
npHBOAHinne k cooTBeTCTByiomHM noTepHM chjiw T5irH ABHraTejw. no 
HMeiomHMC^ oueHKaM zma TaKoro BapnaHTa npeflnaraeMoro UBJX noTepn 

CHJIbI T5ITH ABHTaTeJLH, nO CpaBHeHHK) C IIB^ - npOTOTHnOM, MOryT 6bITb 

yMeHbiueHbi b 15-r20 pa3. JXnn cjiynaa, Kor/ja b npe/maraeMOM UBJX 
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Hcnojib3yeTca aapo^J^aMHHecKHH npocfribibic jTOHH^j^ cpesow, 3a!.Witf 
HMeeTca HeKOTopwH OTpwBHOH cjiea, KOTopbiH MOVKQT, nonazxaa B 
BO3flyx03a6opHHK ABHraTejm npHBOAHTb k HeKOTopwM noTepHM nojiHoro 
AaBJieHHa b B03flyxo3a6opHHKe, h cooTBCTCTByiomHM noTepaM cmibi Tarn 
^BHraTejw. OaHaKO, nocKOJibKy 3Ta OTpbiBHaa 30Ha 3a npeimo>KeHHbiM 
UBJ\ - cymecTBeHHO MeHbiue, neu 3a YIBJX - npoToranoM, to 3th noTepH 
Bee paBHo MeHbiue, hqm npn HajiHHHH IIB^ - irpoTOTHna. OuemcH 
noKa3WBaioT, hto b stom cjiynae noTepH chjiw thi-h ABHraTejia MoryT 6biTb 
yMeHbiueHbi, no cpaBHemoo c ITB^ - npOTOTHnoM, b 8-^10 pa3. Ohcbhaho, 
mto noTepH chjim Turn ^BHraTejm ot ycTaHOBKH UBJl Sysyr 
OTcyTCTBOBan>. Kor^a Kopnyc UBJX HBjmeTca ajieMemroM co6cTBeHHO 
caMoro iinaHepa jieTaTenbHoro annapaTa. 

TaKHM oopa30M, npHBeaeHHwe pe3yjibTaTbi oueHOHHWx pacueTOB h 
npeABapHTejibHbix npoeKTHO-KOHCTpyKTopcKHX npopa6oTOK HannsflHO 
noKa3biBaiOT npewMymecTBa no BceM y Ka3 aHHbi m Bbiiue napaMerpaM h 
CBOHCTBaM npeaJiaraeMoro UBJ\ no cpaBHeHmo c ITBJJ, - npoTOTHnoM. 

IlocKOJibKy Ha J1A, KaK npaBHjio HMeio-rca HecnojibKO Taiotx UBJX, 

TO 3T0 npHBOAHT K 3aMeTHOMy CHH2KCHHK) a3pOflHHaMHHeCKOrO 
COnpOTHBJieHIW, 3KOHOMHH nOTpe6jWeMOH 3JieKTpHMeCKOH 3HeprHH H 

yMeHbiueHHK) noTepb chjiw Tarn ABHraTejiefi. Bee 3TO no3BOJweT 
cymecTBeHHO noBbicHTb KOHKypeHTOcnoco6Hocrb npeanaraeMoro 
npneMHHKa B03.nyiiiHoro aaBjieHna. 

Ill 

H3BecTeH npneMHHK B03ayuiHoro AaBJieHiw, ycTaHaBJiHBaeMbifi Ha 
Kopnyce hjih (J»03ejiH>ice JIA, hmcioluhh umraHflpiroecKyio Tpy6Ky, 
ycTaHaBjiHBaeMyio Ha CTofiice, HMeiomeH HCKpHBjieHHbie nepe^HHe h 
3aaHHe kpomkh, KOTopwe c6jw>KaioTCH npH npH6jiH»eHHH ot ocHOBaHH* 
ctohkh k Tpy6Ke. UepeaHnsi KpoMKa ctohkh mojkct 6biTb 3aKpyrjieHa. 
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FIpHeMHHK BosayuiHoro ^aBJieHH^ HMeeT *oTBepCTH6* b frocOBofi *^acrn 

Tpy6KH win BoenpH^TH^ noJiHoro jx&bsighuh h oTBepCTHe jjih BOcnpHjnwi 
CTaTHMecKoro naBJieHH* Ha HeKOTOpoM paccTO hh h h ot Hocna Tpy6KH. 
npHeMHHK HMeeT HarpeBaTejib w* npeaoTBpameHHfl o6pa30BaHH« Jib^a. 
(Patent: Aerodynamically Shaped Probe. International Publication Number 
WO 94/02858, International Publication 3 February 1994. Applicant: 
Rosemount Inc. (US). Priority data 20 July 1992). 

OflHaKO 3TOT npHeMHHK B03,ZryUIHOrO AaBJieHHH He MO/KeT 6bITb 

npHMeHeH wx onpeaejieHHH yrjia. aTaKH, nocKOJibKy b hsm OTcyrcTByioT 
OTBepcnifl nnx BoenpHflraa ;iaBJieHR», c noMOiubio kotopmx \toji aTaKH 
MO^ceT 6biTb H3MepeH. Co6cTBeHHO, KaK cjieayeT H3 ynoMflHyroro Bbirne 
naTeHTa, 3tot npneMHHK mix 3thx uejieft h He npe,HHa3HaHeH. 

HaH6onee 6jih3khm H3 H3BecTHbix TexHHHecKnx perueHHH HBjmeTca 
(J)K)3ejui5KHbiH ITB/i; juih onpe,uejieHHJi napaMeTpoB noneTa (noTOKa) - yrjia 
aTaKH a, no.iHoro P D h CTaTHnecKoro P s aaBJieHHH, h cjieaoBaTejibHO 
MHCJia Maxa M, npeACTaBJiaioiirHH co6oii ywinHeHHoe ocecHMMeTpnHHoe 
Tejio c KOHHMecKOH hjih o>KHBajibHOH tojiobhoh qacTbio, r.ae pacnojioJKeHO 
OTBepCTHe ,ojlh Bocnpn^THH nojiHoro ^aBJieHHH, nepexoflameH b KpyroBofi 
UHjiHH/ip, Ha noBepxHOCTH KOToporo pacnojioaceHbi oTBepcTH* ojisi 
BoenpHHTH^ cTaTHnecKoro aaBJieHHH. jUanee 3Ta uHJiKH/rpHMecKaa 
noBepxHOCTb nepexo^HT b KOHHnecKyio, Ha KOTopofi pacnojioaceHbi 

OTBepCTRH JUUl BOCnpHJTTHJI flaBJieHHH, KOTOpOMy CTaBHTCJI B COOTBeTCTBHe 

yroji aTaKH, a 3aTeM - orwn. b uHJiHHflpHHecicyio. Rim KperuieHHfl k 
4>K)3ejLa5Ky hjih k Kopnycy J1A npHeMHHK HMeeT CTOHKy, nonepe^woe 
ceneHHe KOTopofi HMeeT HeHeBHueo6pa3HbiH npocpmib (United States 
Patent: Pressure Sensor for Determining Airspeed Altitude and Angle of 
Attack . Number 4,378,696, Apr . 5, 1983. Assigne: Rosemount Inc. Filed: 
Feb. 23, 1981). 
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He^ocTaTKaMH^^iHoro UBJX aBJiWrca! " V " # 

-yCJIO/KHCHHOCTb KO HCTpyKUHH * 

-yBejiHMeHHbie ra6apHTHbie pa3Mepw; 
-noBbimeHHaa noTpe6Han MomHOCTb oSorpeBaTejibHofi 
npoTHBOo6jieAeHirrejibHOH CHCTeMbi; 

-HH3KM HyBCTBHTCJTbHOCTb flaBJieHHH, H3Mep*eMbIX B OTBepCTRHX, 

pacnojio>KeHHbix Ha kohhhcckoh nacra (h npe/ma3HaqeHHbix 
juix onpeaejieHH* a ), no yrny aTaKH, mto npHBOHHT k 
noBbinieHHbiM norpeuiHOCTAM onpenejieHHji yrna axaKH. 
OrMeHeHHbie HeaocTaTKH o6ycjioBJieHbi TeM, hto Ha aaHHOM UBR 
OTBepcTHH jum H3MepeHRH nojiHoro ^aBJieHHH h CTaTHnecKoro aaBJiemia 
pacnojioaceHbi TOJibKO Ha occchmmctphmhom Tejie, KOTopoe hmgct eme 
AonojiHHTejibHbift KOHHHecKHH ynacTOK, Ha kotopom pacnojio>KeHbi 
OTBepCTH^ juw H3MepeHHH yrjia aTaKH, a TaioKe TeM o6cTOHTejn>CTBOM 5 
qTO b CTOHKe npoxoAHT 3JieKTpoHarpeBaTenbHbie 3jieMeHTbi, xot* Ha Hen 

H HeT OTBepCTHH JJJIH H3MepCHHH JiaBJlCHHH. 

TexHHMecKHH pe3yjibTaT 3aKmoHaeTC5i b cjie,oyiomeM: 

- yMeHbiueHHe aspo^HHaMHHecKoro conporaBJieHH* ctohkh h 
ocecHMMeTpHHHoro Tejia ITB^; 

- yMeHbiueHHe noTpe6Hofi moluhocth o6orpeBaTejibHOH 
npOTHBOoSjiefleHHTejibHoii CHCTeMbi; 

- ynpomeHHe ko h crrpy kixhh \ 

- yMeHbiueHHe ra6apHTHbix pa3MepOB ocecnMMeTpHHHoro Tejia; 

- noBbiuieHHe tohhocth onpeaejieroiH yrjia aTaKH; 

- noBbiuieHHe tohhocth H3MepeHna cTaTHnecKoro aaBJieHna Ha 
TpaHC3ByKOBbix peacHMax o6TeKaHHJi. 

TexHHMecKHH pe3yjibTaT flocTHraerrc* TeM, hto npneMHHK B03,oymHoro 
AaBjieHHJi, coAepacamHH TpH rpynnbi OTBepCTHH jxnn onpeaejieHiw 
nojiHoro AaBJieHHH, CTaTHnecKoro ziaBJieHH* h yrjia aTaKH, 
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ocecHMMeTpwHHoe Teno h CTOHKy jojm * KpenjieHiw c pacnojfo^eHfn>iM # H 
BHyrpH hhx nHeBMOTpaccaMH h 3JieKTpoHarpeBaTejibHbiMH 3jieMeHTaMH 
npOTHBoo6jie^eHHTejibHOH chctcmh, BbinojiHaeTca TaKHM o6pa30M, hto 
npHeMHbie OTBepcTH* juih H3MepeHHH yrjna aTaKH pacnojiaraicrrcH Ha 
crrofiKe Bbiine ocecHMMCTpHMHoro Tejra no othouichhio k ocHOBaHHio 
ctohkh. TaKoe pacnojio^ceHHe OTBepCTHH win H3MepeHKH MecTHoro yrjia 
aTaKH no3BOjmeT yMeHbiiiHTb BJiramHe yrjia CKOJib>KeHH* Ha h3mcpchhc 
MecTHoro yrjia aTaKH . 3to AOCTHraeTca 3a cmct toto, mto BHxpeBOH cjiezi 
ot ocecHMMeTpHMHoro Tejia npw HajiHHHH cKOJib^ceHwi J1A He nona^aeT 
Ha oTBepcTH^i mix H3MepeHiw yma aTaKH. 

Jinx aonojiHHTejibHoro yMeHbiueHna a3poziHHaMHMecKoro 
conpoTHBjieHHH ctohkh UBR npH CBepx3ByKOBbix CKopocT5ix nojieTa ee 
nonepenHbie ceneHHfl Moryr HMeTb CBepx3ByKOBOH aapozuiHaMKMecKHH 
npoc|)Hjib c 3aocTpeHHOH nepezmefi KpoMKofi. 

J]jui AonojiHHTejibHoro yMeHbiueHH^ a3po/iHHaMHHecKoro 
conpOTHBjieHH^ ctohkh UBJX npH A03ByK0Bbix ckopocthx nojieTa ee 
nonepenHbie ceneHna Moryr HMeTb ao3ByKOBOH a3po,aHHaMHHecKHH 
npo<J)HJib co CKpyrjieHHbiM hockom. 

JXjix pacuiHpeHHfl Anana30Ha onpcaejieHH* yma aTaKH Buemwm 
noBepxHOCTb ctohkh MO^ceT npeflCTaBjiHTb co6oh KpyroByK) 

UHJlHH^pHMeCKyK) nOBepXHOCTb. 

J\jlA nOBblLUeHHfl HyBCTBHTejIbHOCTH H TeM CaMbIM TOHHOCTH 

onpe^ejieHH^ yma aTaKH npneMHbie OTBepcraa aji* H3MepeHH* yrjia 
aTaKH Ha ctohkc Moryr pacnojiaraTbca ot ee HOCKa no MaKCHMajibHOH 
TOJILUHHbl a3poflHHaMHMecKoro npO(|)HJM. 

J\nsi yMeHbuieHHH noipeGHOH MomHOcra o6orpeBaTejibHOH 
npoTHBOo6jreAeHHTejibHOH chctcmw 3JieKTpoHarpeBaTenbHbie 3JieMeHTbi 
BHyrpn ctohkh Moryr 6biTb CMemeHbi k nepejiHen KpoMKe 
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a3pOAHHaMKMeCKOr(^pipO(})HJlH ? KOTOpfclH,: Kak- • j^pCFHO, * H7M$OJ¥bk 

noflBepnceH o6.iezieHeHHK). 

J\nn noBbiiueHHM tomhocth onpe/iejieHH* craTHnecKoro aaBJieHH* npH 
TpaHC3ByKOBbix ckopocthx noTOKa, a3pOflHHaMHMecKHH npo4>HJib CTOHKH 
MO^ceT HMeTb aoHHbiH cpe3, Ha kotopom pacnojio>KeHbi jionojiHHTejibHbie 
OTBCpCTRH jwn OT6opa CTaTHMeCKOrO AaBJieHHK. 

Jjjw ynpomeHH* KOHcrpyKUHH, yMeHbiiieHH* aspoziMHaMiwecKoro 
conpOTHBjieHUH CTOHKa MOxceT nBJixThcn 3TieMeHTOM co6cTBeHHO caMoro 
njiaHepa JIA. 

Rjix ^ono^HHTejibHoro ynpomeHH* KOHCTpyKUHH OTBepcras jvm 
OT6opa CTaraMecKoro aaBjieHHfl Moryr pacnojiaraTbca He Ha 
ocecHMMeTpHKHOM Tejie, a Ha cneunajibHOH ruiHTe, ycTaHaBJiHBaeMOH 
3ano,zuiHuo Ha 4>K>3ejm>Ke jieTaTejibHoro annapaTa. 

3a cneT Toro, hto bjihhhhc H3MeHeHH* yrna aTaKH Ha BejiHMHHy 
AaBJieHHH, H3MepneMbix Ha aBpozumaMHHecKOM npo<j)HJie, cymecTseHHo 
Bbiuie, neM KOHyce, to norpeuiHOCTb H3MepeHH>i yrjia juw npe^uiaraeMoro 
UBJX cymecTBeHHO MeHbme, HeM juw ITBfl- npoTorana, oco6eHHO npn 
pacnojio^ceHHH OTBepcTHH b6jih3h Hero. 

Kpoivie Toro, 3a cneT nepeHOca OTBepcTHH ajlh H3MepeHH* yrna 
aTaKH c ocecHMMCTpHMHoro Tejia Ha CTOHKy cymecTBeHHO ynpomaeTca 
KOHCTpyKUHH ocecHMMeTpHMHoro Tejia, yMeHbuiaercH ero anaMeTp h 
aapo^HHaMHHecKoe COnpOTHBJieHHC 

YMeHbiueHHe aspoaHHaMHHecKoro conporaBjieHH* ctohkh 
AOCTHraerca 3a cneT npHMeHemw cooTBeTCTByiomero (A03ByKOBoro hjih 
CBepx3ByKOBoro) a3po ahh aM HnecKoro npo<|)HJiH. 3a cneT cMemeHM 
3jieKTpoHarpeBaTejieH rrpOTHBOo6jiefleHHTejibHOH CHCTeMbi k HOCKy 
npo(J)HJiM ctohkh, HaH6ojiee no#Bep>KeHHyio o6jie,aeHeHHK>, mohcct 6biTb 
cymecTBeHHO CHH^eHa MomHOCTb, Heo6xo,aHMafl jjjvi o6orpeBa. TaK KaK b 
o6jiacTH AOHHoro cpe3a a3poflHHaMHHecKoro npo<})HJLH OTcyrcTByeT 



ABJieHHe TpaHC3ByK0B0H CTa6HjiH3auHH ^aBheHHHV^(5 # *Hajiw , qHe otbcpctrh 
jvw OT6opa cTaTHMecKoro aaBJieHH* b aohhoh o6jiac*ra motkct 
cymecTBeHHO noBbicHTb TOHHOCTb H3MepeHH5i ^aBjieHH^ npH 
TpaHC3ByKOBbrx ckopocthx noTOKa. PacnojiOHceHHe OTBepcTHH juin OT6opa 
CTaTHMecKoro aaBJieHH* Ha cneimajibHOH ruiHTe Ha noBCpxHocTH 
(})K)3ejiM>Ka TaioKe cyuxecTBCHHO ynpomaeT KOHCTpyKUHK) TTBR h mo>kct 

CHHH<aTb HeOOXO^HMyK) MOUXHOCTb npOTHB006jiefleHHTeJlbHOH CHCTCMbI, 

nocKO^bKy 3to cymecTBeHHO yKopanHBaeT ocecwMMeTpHHHoe Teno, a 
ruiHTa He ero.ib noABep>KeHa o6jie,aeHeHHK>, KaK ocecHMMerpKMHoe Teno. 

Ha 4>Hr.l5 H3o6pa>KeH o6iuhh bha o^Horo H3 BapHaHTOB 
npeAJiaraeMoro ITB^. 

Ha 4>Hr.l6 H3o6paaceHbi BapHaHTbi npczmaraeMoro ITBfl, y KOTOpbix 
nonepe^Hoe ceneHHe ctohkh hmcct bha CBepx3ByKOBoro 
aapoAHHaMHMecKoro npoc^Hjw. 

Ha (J)Hr.l7 H3o6paaceHbi BapHaHTbi npe/uiaraeivioro IIBfl, y kotophx 
nonepeMHoe ceneHHe ctohkh hmcqt bha A03ByKOBoro aapoAHHaMHnecKoro 
npo4>Hjm. 

Ha 4>Hr,18 H3o6panceH oahh H3 BapnaHTOB IIB^, y KOToporo 
nonepe^Hoe ceneHHe ctohkh HMeeT bha KpyroBoro mfjunmpa. 

Ha (|)Hr.l9 noKa3aH oahh H3 BapnaHTOB UBJX, y KOToporo OTBepcraa 
juw onpeAeneHRa yrjia aTaKH pacnojioaceHbi Ha paccToaHHH ot Hocxa 

CTOHKH AO MaKCHMaJlbHOH TOJIUUiHbl a3pOAHHaMHHeCKOTO npO(J)HJW. 

Ha (J)Hr.20 noKa3aH BapnaHT cmcihchh>i 3jieiapOHarpeBaTejieH 
npOTHBOo6jiezieHHTejibHOH chctcmw k nepezmeH KpoMKe 
aapo/iHHaMHHecKoro npo(J)HjiH ctohkh. 

Ha (J)Hr 21 H3o6pa^ceHbi BapHaHTbi aspo ahh aM hhcckhx npoc^HJiefl 

CTOHKH C AOHHbIM Cpe30M, C paCnOJlOHCCHHBIMH Ha HeM OTBepCTH^MH JUIX 
H3MepeHH^ AaBJieHHfl, KOTOpOMy CTaBHTCH B COOTBeTCTBHe CTaTHMeCKOe 

AaBjneHHe. 



Ha 4)Hr.22,23 4 
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c oTBepcTHAMH zum OT6opa CTaTHMecKoro AaBjieHHfl, pacno.noHceHHbiMH Ha 
cneuHajibHOH ruiHTe. npeflCTaBjieHHbift Ha $nr23 BapnaHT npeanaraeMoro 
YTBJl onTHMH3HpOBaH zuia ycTaHOBKH ero Ha naccaacnpcKOM 
MarHCTpajibHOM hjih TpaHcnopraoM caMOJieTe cpeAHero Kjiacca. 

Ha 4>Hr.24 npHBe^eH npHMep 3aBHCHMOCTH yrjioBoro 
rpaayHpoBOHHoro K03(J)4)HUHeHTa a = (P6-P7X(P2-P3) onpeaejieHH* 
yrjia aTaKH jum npe/maraeMoro ITB^, a xaioKe juih UBR - npOTOTHna, y 
KOToporo oTBepcum mm onpczxejieHHfl yrjia aTaKH pacnojio>KeHbi Ha 
KOHHqecKott nacTH ocecHMMeTpHHHoro xejia, r^e Pi - aaBJieHRH, 

H3MepfleMbie B COOTBCTCTByiOmHX i - TbIX OTBepciwix. LjHCj)paMH 2 H 3 

o6o3HaMeHbi OTBCpcnw, pacnojioaceHHbie cooTBeTCTBeHHO b hocoboh nacra 
h Ha uHJiHHirpHMecKOH noBepxHOCTH ocecHMMeTpHHHoro Tejia, KaK Ha 
npezmaraeMOM ITB/J, Tan h Ha UBJX - npoTOTHne; iwcj)paMH 6 h 7 
o6o3HaHeHbi orBepenw, pacnojioaceHHbie Ha ctohkc b rrpezmaraeMOM YTBJX 
hjih Ha KOHHnecKOH HacTH ocecHMMeTpHHHoro Tejia y UBJX - npOTOTHna. 
Ha cJ)Hr.25 noKa3aHO H3MeHeHHe no HHCJiy Maxa otholuchrh P31/P30 

AaBJieHHH, H3Mep^eMbIX COOTBCTCTBCHHO * P31 - Ha UHJIHHApHHeCKOM 

ynacTKe ocecHMMeTpHMHoro Tejia, P30 - B hocoboh nacrH 
ocecHMMeTpHHHoro Tena, h H3MeHeHHe no HHCJiy Maxa oTHonieHna 
P41/P30, r,ae P41 - aasjieHne b aohhoh o6jiacTH aapoziHHaMHMecKoro 

npO(})HJI5I CTOHKH. 

FlpHeMHHK B03ziyuiHoro jiaBJieHHK (4>Hr.l5-r20) coctoht H3 
ocecHMMeTpHHHoro Tena 29, b hocoboh nacTH KOToporo pacnojioaceHO 
OTBepcme 30 w% onpeaejieHH* nojiHoro AaBJieHHfl, Ha 6okoboh 
noBepxHOCTH pacnojiOHceHbi OTBepcraji 31 jxjva BOcnpHHTHH CTaTHnecKoro 
aaBjieHHfl. BHyrpn ocecHMMeTpHMHoro Tejia 29 Haxozurrcn Tpy6HaTbie 
3JieKTpoHarpeBaTejiH (T3Hbi) 32 npoTHBOo6jieAeHHTejibHOH chctcmw. 
OcecHMMeTpHMnoe Tejio 29 KpenHTca k ctohkc 33, Bbime 



pacnojio>KeHbi OTBepcra* 34, 35 juih onpeaejieHH* ynia aTaKH, a BHyrpH 
ctohkh pacnono>KeHfci T3Hbi 36. J\jw pe3epBHpoBaHH* oTBepcTHH Ha 
BepxHefi h hh>khch noBepxHOCTH nonepe^Horo ceneHH* ctohkh mohcct 
6biTb pacnojioHceHO no HecKOJibKy OTBepcrafi 34, 35. TtBJX MO>KeT 
KpenHTbCfl k 4)K)3ejmHcy c noMombK) (JmaHua 37. ^aBjiemifl H3 otbcpcthh 
30, 31, 34, 35 BbiBOAHTca H3 UBJX c noMombK) nHeBMOTpacc 38 h 
uiryuepOB 39 ? a o6orpeB ocecHMMCTpHHHoro Tejia h ctohkh UBJX c 
noMonxbio 3/ieKTpOHarpeBaTejieH 32, 36 ocyiuecTBJiaeTCfl nepe3 
3jieiopopa3T>eM 40. 

npH6MHHK B03AyuiHoro j^aBjieHHH pa6oTaeT cneztyioiuHM o6pa30M. 
JXaBjieuHn, BOcnpHHHMaeMbie OTsepcTHAMH 30,31, 34,35, nepe3 uiTyuepbi 
39 nepeaaiOTCH b 6jtok aa-niHKOB, KOTopbifi npeo6pa3yeT aaBjieHHfl b 
3jieKTpHMecKHe cnrHajibi. 3th 3jieicrpHMecKHC cnrHajibi nocbuiaiOTCH b 6jiok 

06pa60TKH HH^OpMaUHH, B KOTOpOM nO rpaflyHpOBOMHblM 3aBHCHMOCTHM 

onpeaejunoTca napaMeTpbi noTOKa (nojieTa): P 0 , P s , cc. /Jjlh 
npcaoTspameHHA jib,aoo6pa30BaHH*, KOTopoe mohcct cnjibHO HCKa3HTb 
H3MepeHHH hjih npHBecTH k 3aKynopKe OTBepcrafi h OTKa3y TIB J\, Mepe3 
3jieicipopa3^eM 40 b T3Hbi 32 h 36 noaaeTC* 3jieKTpHMecKa^ 3Hepr*w. 
T3Hbi 32 h 36 HarpeBaiOT BHeuimoK) o6ojiOHKy ocecnMMeTpHHHoro Tejia 
29 h ctohkh 33, a TaioKe nHeBMOTpaccw 38, H3roTaBjiHBaeMbie, KaK 
npaBHjio, H3 BecbMa TeruionpoBOxmbix MaTepnajios (HanpHMep, hhkcjl»). 
MomHOCTb T3Hob h no^BOAHMOH 3Jieiapo3HeprHH no,a6HpaeTC)i TaKofi, 
HTo6bi npe,uoTBpaTHTb jibAOo6pa30BaHHe Ha noBepxHOCTHx 

OCCCHMMCTpHMHOrO TCJia 29, CTOHKH 33 H B OTBepCTHHX 30, 31,34,35. 

JJjW nOBblUieHH^ TOHHOCTH H3MCpCHHH CTaTHHCCKOrO AaBJieHRfl B 

o6jiac™ HHceji Maxa, 6jih3khx k ezumnue, Kor#a b OTBepcnwx zuih 
BOcnpHflTRH CTaTHnecKoro AaBJieHH^ Ha ocecHMMeTpHMHOM Tejie HacTynaeT 
CTa6njiH3auH^ aaBjieHna, a3poziHHaM hhcckhh npo<|)HJib ctohkh mo^kct 



• • • • • • • ♦ • * • 

• 4 • J * • • 



HMCTb AOHHblH CpJ^Ha KOTOpOM HMCFOTOI £0IT6J^^eJIbttbie OTBCpCTtfH 

41 win OT6opa noHHoro ziaBJieHRH (4>Hr.21). Hepe3 nHeeMOTpaccy 42 
OTBepcnia 41 coeziHHeHbi c aonojiHHTenbHbiM urryuepoM 43. ZloHHoe 
AaBjieHHe He noflBepaceHO HBjieHHio CTa6HJiH3auHH ((J)Hr.25) h Ha ocHOBe 
3apaHee npoBeaeHHbix rpajsynpoBOK eMy CTaBHTCH b cootbctctbhc 
CTaTHMecKoe ziaBJieHHe. 

J\jvi ynpomeHHH KOHCTpyKUHH ocecHMMCTpHHHoro Tena h 
AonojiHHTejibHoro yMeHbiiieHHfl moujhocth, noTpe6ji^eMOH T3HaMH ITBfl, 
OTBepcra^ 44 ww BoenpRHTHfl CTaTHHecicoro jxbbjiqhhr (cbHr. 22 5 23) Moryr 
pacnojiaraTbca Ha cneuHanbHoft njimre 45, KOTopaa MO>KeT HaxozmTbca Ha 

(|)K)3eJLH>Ke J1A. 

JJjw yMeHbmeHRH noTpc6HOH moluhocth T3Hob 

rrpoTHBOo6jie,aeHHTejibHOH CHCTeMbi ohh Moryr 6bm> CMemeHbi k hocoboh 
nacTH ctohkh, KOTopa^ HaH6ojiee noaBepnceHa oGjieaeHeHHK) (4>Hr.20). 

BapHaHT HcnojiHCHRH npeAJiaraeMoro npHCMHHKa B03AyuiHoro 

ZiaBJieHHH, OnTHMH3HpOBaHHbIH MarHCTpaJlbHblX HJIH TpaHcnopTHbix 

caMOJieTOB cpeziHero Knacca npeacTaBjieH Ha (J)Hr.23. 

Hcnojib30BaHHe h3o6pctchhh Ha JIA no3BOJDieT ,ao6HTbCH: 
-ynpomeHHH KOHCTpyrcijHH* 
-yMeHbmeHHH ra6apHTHbix pa3MepoB; 
-chh^kchh^i aapoziHHaMHMecKoro COnpOTHBJieHHH; 

-YMeHbllieHH5I nOTpc6HOH MOIUKOCTH HpOTHBOOSjiCMCHHTCJIbHOH 

CHCTeMbi ITB^H; 
-CHH>KeHRH Beca; 

-yBejiHHeHRH tomhocth H3MepeHH)i yrjia aTaKH. 

IlOKaaceM 3TO. 

l.YnpomeHHe KOHcrpyKUHH aocTHraeTca TeM, hto OTBepcura win 
OT6opa aaBJieHHA, Ha ocHOBe KOTOpwx onpe^ejweTCH yroji aTaKH, 
pa3MemaioTC5i He Ha ocecHMMeipHMHOM Tejie JJBJX, rae eme pa3MemeHbi 
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OTBepCTna juia OT6opa nojiHoro h cTa-fWM^CKoro**zia6JieHHfir, £ Ha tfronfce 
UBJX ((J)Hr.l5). IIocKOJibKy ot KaacAofi H3 yKa3aHHbix rpynn OTBepcTHH 
OTxoj^rr nHeBMOTpaccbi h BHyrpH ocecHMMeTpKMHoro Tejia h ctohkh 
,aoji>KHbi pacnojiaraTbc* eme h 3JieKTpoHarpeBaTenbHbie 3JieMeHTbi 

npOTHB006jieiieHHTeJlbHOH CHCTCMbl, TO KOHCTpyKTHBHa^I HaCbimeHHOCTb 

UBJX ^BjweTCH BecbMa bmcokoh. B pe3yjibxaTe nepeHOca otbcpctmh aji* 

H3MCpCHRH >TJia aTaKH C OCCCHMMCTpHHHOrO Tejia Ha CTOHKy, 

KOHCTpyKTHBHafl HaCbHIjeHHOCTb CHHHCaeTCfl, BbinOJIHeHHe 

ocecHMMCTpHHHoro Tejia h Bcero npeanaraeMoro UBJX co ctohkoh 
cymecTBeHHO ynpomaeTCH. 

2.B pe3>jibTaTe nepeHoca OTBepcTHH juw OT6opa AaBJieHHH, no 
KOTOpbiM orrpe/jejmeTCH yroji aTaKH, c ocecHMMeTpuHHoro rejia Ha ctohky 
cymecTBeHHO yMeHbiuaeTCH AnaMCTp d ocecHMMCTpHMHoro Tejia (4>Hr.l5). 
npoBe^eHHbie KOHCTpyicropcKHe npopa6oTKH noKa3biBaioT, *rro AHaMeTp 
ocecHMMeTpHiraoro Tena npeanaraeMoro ITB^, no cpaBHeHmo c UBJX - 
npOTOTnnoM (npn Tex xce zmaMeTpax BHyrpeHHHX Tpacc h 
3JieicrpoHarpeBaTejibHbix 3JieMeHTOB; tojibko H3-3a OTcyrcTBH* KOHirqecKoro 
ynacrnca Ha ocecHMMeTpHHHOM Tejie) mohcct 6biTb yMeHbiueH npHMepHO 
Ha 25%. 

KpOMe Toro, b pe3yjibTaTe OTcyrcTBiw Ha occchmmctphmhom Tejie 
npeanaraeMoro UBJX KOHHnecKoro yuacTKa, Ha HeM OTcyTCTByeT 
AonojiHHTejibHbifi no^nop, KOTopbift peajin3yeTCH Ha UBJX - npOTorane b 
o6jiacTH pacnojio^ceHRH OTBepcTHH zura H3MepeHH5i CTaranecKoro 
AaBjieHHfl. B pe3yjibTaTe npH toh ace tomhocth H3MepeH*L» CTaTHnecKoro 
AaBjieHHH (6e3 BBeAeHna nonpaBOK) fljiHHa C ((Jmr.lS) ocecHMMeTpmiHoro 
Tejia ao ctohkh MO>KeT 6biTb BbinojiHeHa Ha npeAJiaraeMOM UBJX 
MeHbuiefi, neM Ha ITB^ - npoTorane. OueHKH noKa3biBaK)T, hto 3to 
yMeHbiueHHe AJiHHbi cocTaBjiaeT npHMepHO 20%. 
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3. A3poziHHaMH^^poe conpOTHBJiCHHfe otecH^MS-|^pHOr<f te.ia vw3>Karf 
6biTb npeACTaBJieHo b BH^e (J)opMyjibi D = C x qS, rjxe C N - K03(J)(})HUHeHT 
conpOTHBjieHiw, q - ckopocthoh Hanop, S - xapaicrepHaa njioiuazib. J\nn 
ocecMMMeTpOTHoro Tena ITBfl 3a xapaicrepHbiH pa3Mep mokct 6biTb 
npHHHTa ruiouiaab ero MH/iejieBa ceneHHH S= n d 2 / 4, rjxe d - jinaMeTp 
MH.aejieBa ceneHii*. TaKHM o6pa30M, ecjiH 6bi ocecHMMeTpHMHoe Tejio 
npeAnaraeMoro UBJX 6bijio 6bi reoMeTpHMecKM nozxo6HO 
ocecHMMerpHHHOMy Tejiy riB^ - npoTorana (T.e. npw coxpaHeHHH toh tkq 
BejivmHHbi C X; to npn Tex >Ke ckopocthmx Hanopax (T.e. tidh toh ace 
BenHHHHe ckopocth V h MHCJia Maxa M) b pe3yjibTaTe yMeHbiueHHJi 
OTaMeTpa d Ha 25% (cm. Bbime nymcr 2) conpoTHBJieHHe 
ocecHMMeTpHMHoro Tejia npe^JiaraeMoro UBJ\ yMeHbiiiHJiocb 6bi 
npiiMepHO Ha 45%. Ho Taic KaK 4>opMa ocecHMMeTpHMHoro Tena 
npe^JiaraeMoro nB# He HMeeT .aonojiHHTejibHbix yciynoB (KOHHnecKoro 
ynacTKa c nocjie^yiomHM yrojimeHHeM AHaMeTpa, KaK y UBJX - 
npoTOTwna), to Ha HeM He 6yaeT npHcyrcTBOBaTb OTpbiB noTOKa h 
noaBJieHHe cnaHKOB ymiOTHeHUH 3a kohmmcckhm ynacTKOM. TaKHM 

06pa30M, KaK nOKa3bIBaiOT OLjeHKH, BeJIHHHHa K03(|)(i>HUHeHTa 

conpoTHBJieHHe ocecHMMeTpHMHoro Tejia npe,zuiaraeMoro TIBJX mohcct 
6biTb CHHHceHa npHMepHO Ha 7-=- 10%. B pe3yjibTaTe conpoTHBJieHHe 
ocecHMMeTpHMHoro Tejia npezmaraeMoro ITB^ cocTaBjiaeT npHMepHO 50% 
ot rtBJX - npoTOTHna. 

3a cneT npHMeHeHHH cneuMajiH3HpOBaHHoro A03ByKOBoro 
aapo^HHaMHMecKoro npocjmjui, HacTpoeHHoro Ha KpeiicepCKHH pe^cHM 
nojieTa, a3po/*HHaMHHecKoe conporasjieHHe ctohkh TaK^ce MO>KeT 6biTb 
cymecTBeHHO CHH>KeHO. 

4. noTpe6Ha^f MomHOdb o6orpeBaTejibHOH npoTHsooGjiezieHHTejibHOH 
CHCTeMbi ocecHMMeTpHMHoro Tejia npeanaraeMoro TTBJ\ TaioKe MonceT 

6bITb 3aMeTH0 CHH>KeHa, no CpaBHeHHIO C OCeCHMMCTpHHHblM TeJIOM flB^ 



ocecHMMCTpHMHoro Tejia h toh >Ke TeMnepaiype noBepxHOCTH 
nponopuHOHaibHO njiomaziH ero 6okoboh noBepxHOCTH, ndt, T.e. jihhchho 

321BHCHT OT /UiaMeTpa d UBR H ZU1HHM I. TaK KaK B COOTBeTCTBHH c n.2 

ziHaMeTp d ocecHMMeTpHHHoro Tena npezuiaraeMoro VSt>J\ MoaceT GbiTb 
yMeHbuieH Ha 25%, a ero juiHHa Ha 20%, to o6iuee vMeHbiueHHe 
noTpe6Hofi moiuhocth npOTHBOoGjie/ieHHTejibHOH CHCTeMbi cocTaBJiaeT 
npHMepHO 40%, no cpaBHeHHio c ocecHM m eTpHHHbi m Te.noM ITBA - 
npoTorana. 

flonojiHHTejibHoe chh^cchhc noTpe6HOH moiixhocth Ha o6orpeB MO^ceT 
6biTb nojryneHO npH pacnojio^ceHHH oTBepcrafi zlt* H3MepeHHH 
CTaTHMCCKoro ziaBJieHUH Ha cneunajibHOH ruiHTe. TaKa* ruiHTa 
pacnojiaraeTC* 3ano,zuiHUO k noBepxHOCTH, r#e jxbbjiqhhq 6jih3ko k 
CTaTHHecKOMv. A nocKOJibicy o6jie/ieHeHHio b nepByio onepeab 
no^Bep>KeHbi o6jiacra TOpM o>KeHmi, HanpHMep, rne mBJiQune 6jih3ko k 
nojiHOMy, to OHa MO^ceT He o6orpeBaTbca. 3a cneT >Ke OTcyTCTBHA 

OTBepCTHH JU1A H3MepeHHfl CTaTHHeCKOrO AaBJieHHH Ha OCeCHMMeTpHMHOM 

Tejie, oho MO>KeT 6biTb BbinojiHeHO secbMa kopotkhm, TaK hto noTpe6Haa 
MomHOCTb Ha o6orpeB ocecHMMeTpHHHoro Tejia MO^ceT 6biTb CHH^ceHa b 
HecKOJibKO pa3, no cpaBHeHHio c yxa3aHHOH Bbiiiie. 

SJloBbiiiieHHe tohhocth H3MepeHRH yrua aTaKH Ha npenjiaraeMOM 
UBJX, no cpaBHeHHio c TTBJX - npOToranoM, aocTHraeTCH b pe3yjibTaTe 
Toro, hto OTBepCTHH juih OT6opa ^aBjieHHH, no KOTOpbiM onpeaejmeTCfl 
yroji aTaKH, pacnonaraiOTCfl Ha ctohkc, HMeiomefi nonepe^Hbie ceneHHA b 
BH&e a3poziHHaMHMecKoro npo4)Hjm, a He Ha kohhhcckom ynacTKe 
ocecHMMeTpHMHoro Tejia. M3 npHBezieHHbix Ha c|)hi\24 3aBHCHMOCTen 
yrnoBoro K03(J)(J)HUHeHTa (a), nojiyneHHbix Ha ocHOBe 

3KcnepHMeHTajibHbix ziaHHbix, bh^ho, hto npoH3BO#Hafl / win OTBepCTHH 



Ha aapo^HHaMmecSp npocfcmie b AHanaioHe y aTSkH* a^O^O^- 
cymecTBeHHO (b «5 pa3) 6ojibine, hqm juih OTBepCTHH, pacno/io>KeHHbix Ha 
KOHHHecKOH noBCpxHOCTH ocecHMMeTpHMHoro Tena riBJI - npoTOTHna. 
riorpeiiiHOCTb onpezieneHH* yrjia aTaKH MoaceT 6biTb 3anncaHa b BHzie 
5a=da/d « *Sp/q , vjxq q - ckopocthoh Hanop, 5p - norpeuiHOCTb 
H3MepeHHH nepenaaa aaBJieHHH P35 - P34 . TaKHM o6pa30M, npH 
norpeuiHOCTH peajibHbix ziaTHHKOB aaBJieHH* p = 0.15 mm pT. ct. npH M = 
0.2 norpeuiHOCTb H3MepeHH* yrjia aTaKH Ha npe/uiaraeMOM YIBJX b yxa3aHHOM 
^Hana30He yrjioB aTaKH cocTaBHT BejnwHHy 0 = 08°, a mi* FBH - npoxoTHna 
- 0.4°. TaKHM o6pa30M 5 TOHHOCTb onpeaejieHH^ yrjia aTaKH ajih 
npe^JiaraeMoro IIB^ B03pacTaeT b 5 pa3. 

6.TaK KaK Ha npezuiaraeMOM UBJX HMeeTca B03MO>KHOCTb OT6npaTb 
AOHHoe ^aBjieHHe co ctopohw aohhoto cpe3a a3ponHHaMHnecKoro 

npO(J)HJTH CTOHKH, a AOHHOe AaBJieHHe XBJWCTCH MOHOTOHHOH 4>YHKUHeH 

HHCJia Maxa h He noziBep^ceHO aBJieHmo TpaHC3ByKOBOH cTa6njiH3auHH 
(cpaBHHTb xapaicrep H3MeHeHHH BejiHMHH P41/P30 h P31/P30 Ha (J)Hr.25), TO 
b AaHHOM BapnaHTe npejuiaraeMoro UBJX TOHHOCTb H3MepeHH* 
CTaTMHecKoro jx&bjiqhhx npH M « 1.0, KaK noKa3biBaiOT 3KcnepHMeHTbi, 
MO^ceT 6biTb yBejinneHa Ha nopazuoi. 

TaKHM o6pa30M, npHFeaeHHbie pe3yjibTaTbi pacnerabix h 

3KCnepHMeHTaJIbHbIX HCCJieAOBaHHH H KOHCTpyKTOpCKO-npOeKTHpOBOHHblX 

npopa6oTOK Harjia^HO noKa3biBaK)T npeHMymecTBa no BceM yKa3aHHbiM 
Bbiuie napaMeTpaM h CBOHCTBaM npeAJiaraeMoro FIB^ no cpaBHeHHio c 
'UBJX - npoToranoM. 

riocKOJibKy Ha caMOJieTe, KaK npaBHJio, HMeercn HecKOJibKO TaKHx 
UBJX, to 3to npHBOAHT k 3aMeTHOMy cHH^ceHmo Beca, 

a3pOAHHaMHHeCKOTO COnpOTHBJieHHH H 3KOHOMHH noTpe6jiMeMofi 
3JieKTpHMeCKOH 3HepTHH npH O^HOBpeMeHHOM nOBblUieHHH TOHHOCTH 



H3MepeHHM ynna aTaKM. Bee bto nc&BOJiaeT xymecTBeHHO- noBtaciw-b 
KOHKypeHToenoco6HOCTb npezmoHceHHoro npHeMHHKa B03AyuiHoro 
AaBjieHRH. 



cDOPMYJIA H30EPETEHHJL 



^."npHewHHK B03^yuiHoro AaBJieHna, coAepacauiHH rpw rpynnbi 
OTBepcTHH jojm onpe/iejieHiiH nojiHoro aaBJieHH*, CTaTHnecKoro jiaBjieHHA 
h yraa aTaKH, ocecHMMeTpHHHoe Tejio h CTOHKy zum KpenneHH* c 

paCnOJlOKCHHblMH BHyTpH HHX IlHCBMOTpaCCaMH H 

3JieKTpOHarpeBaTeJlbHbIMH 3JICMeHTaMH, OTJIHHaJOIIXHHCfl TCM, HTO 

OTBepcnw jum onpeflejieHna yrjia aTaKH pacnojioxceHbi Ha ctohk€, a 
OTBepcTHH turn H3MepemiH CTaTHnecKoro aaBJieHna Ha ruiHTe nepeji 

CTOHKOH . 

2. npneMHHK B03AyuiHoro aaBJieHH* no nyHicry 1, OTJiHHaiomHHCfl 
tcm, hto ocecHMMeTpHHHoe Tejio 3aKaHHHBaeTca h ruiaBHO conparaeTCJi 

CO CTOHKOH B 06jiaCTH ee MaKCHMaJlbHOH TOJllUHHbl. 

3 npHCMHHK B03AyUIHOrO flaBJieHRH nO nyHKTy 1, OTJIKHaiOIUHHCH 
TeM, HTO nJIHTa C OTBepCTHflMH JlJlSi H3MepeHH>! CTaTHHeCKOrO ZiaBJieHH* 

Bbino^HeHa OT/iejibHO ot ocecHMMCTpHHHoro Tejia co ctohkoh. 

4. TlpHeMHHK B03jiyuiHoro ^aBJieHH^ no nyHicry 1, OTjiHHaiomHHCH 
TeM, hto nonepenHbie ceneHHA ctohkh hmciot CBCpx3ByKOBOH 
a3po,aHHaMHHecKHH npo(|)Hjib c 3aocTpeHHOH nepeAHeii kpomkoh. 

5 TlpHCMHHK B03^yiiiHoro #aBJieHHfl no nyHKry 1, OTjiHnaiomHHCH 
TeM, hto nonepenHbie ceneHHfl ctohkh hmckdt A03ByKOBOH 

a3pO£HHaMHHeCKHH npO(})HJIb CO CKpyTJieHHblM hockom. 

6 ripHCMHHK B03^yiiiHoro aaBJieHH* no nyHicry 1, oTJiHnaiomHHCfl 
TeM, hto BHeiiiHafl noBepxHOCTb ctohkh npeflCTaBJweT co6oh 

UHJIHHAPHHeCKyK) nOBepXHOCTb. 

7 npneMHHK B03AyuiHoro aaBJieHH>i no nyHKry 1, OTJinnaiomHHCH 
TeM, hto OTBepcTHH jjjix H3MepeHHH yrjia aTaKH Ha CTOHKe 



pacnojiarajOTC* ot ee HOCKa jxo MaKCHManbH(5fi * tojuuhhta 
a3po < aHHaMHHecKoro npo(J)HjLH. 

8. npH6MHHK B03ZtyllIHOrO JXaBHCHUH no nVHKTy 1, OTJIHMaiOmHHCH 

TeM, hto 3uehTpOHarpeBaTejibHbie 3JieMeHTbi BHyTpH ctohkh CMemeHbi k 
ee hocky. 

•9. npHeMHHK B03zryuiHoro .aaBJieHHii, coziep>KaiiiHH Kopnyc c 
npHeMHbiMH OTBepcTH^MH, pa3MemeHHbiMH no nepH(J)epHH ceneHHH, 
coeziHHeHHbiMH rmeBMOTpaccaMH co lUTyuepaMH, h c pacnojio>KeHHbiMH 
BHyrpH Kopnyca 3JieKTpoHarpeBaTen5*MH npoTHBOoSjie/xeHHTejiHon 
CHCTeMbi, OT.iHMaiomHHCH TeM, hto nonepenHbie ceneHRH Kopnyca 
BbinojiHeHbi b BH,ae a3poziHHaMHHecKoro npocJ)Hjifl. 

10 TlpHeMHHK B03/iyiiJHoro AaBJieHHH no nyHicry 9, OTJinHajomnncfl 
TeM, hto a3po,ziHHaMHHecKHH npo(})Hjib HMeeT ^ohhwh cpe3, Ha KOTOpOM 
pacnojio^ceHbi .aonojiHHTejibHbie oTBepcraH turn OT6opa ziaBjieHH^, 

COe^HHeHHbie AOnOJIHHTejIbHblMH KaHaJiaMH C ZlOnOJIHHTeJIbHblMH 

uiTyuepaMH. 

1 1 npneMHHK B03,ayiiiHoro ziaBjieHHH no nyHicry 9, OTjiHnaiomHHCfl 
TeM, hto CTOHKa h&juiqtcr 3JieMeHTOM co6ctbchho caMoro njiaHepa 
jieTaTejibHoro annapaTa. 

12. npneMHHK B03jayuiHoro ziaBjieHHa no n.9 OTjiHnaiomHHCH TeM, 
hto nepeztfDia KpOMKa Kopnyca HMeeT OTpnuaTejibHyio h nojio>KHTejibHyio 
CTpejiOBHOTOCTb, a OTBepcTH^i turn BOcnpH^iTHM ^aBjieHHH pacnojio^ceHbi B 
ceneHHH, npoxo^uxnM b o6jiacTH H3JiOMa nepe^Hen kpomkh Kopnyca. 

13 npneMHHK B03,nyLUHoro ziaBJieHHA, co£ep>KamHH Tpn rpynnbi 
OTBepcTHH mix onpe^eneHHA nojmoro aaBJieHiw, CTaTHHecKoro .aaBjieHna 
h yrjia aTaKH, ocecnMMeTpHHHoe Tejio h CTonicy mix KpernieHna c 
pacnojiOHceHHbiMH BHyipn hhx nHeBMOTpaccaMH h 

3JieKTpOHarpeBaTejibHbiMH 3JieMeHTaMH, OTJinnajomnHCH TeM, hto 
npneMHbie OTBepCTHH jxjm onpe,aejieHHH yrjia aTaKH pacnojioaceHbi Ha 
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PEOEPAT 



I1PHEMHHK B03^YUJH0r0 AABJIEHHfl. BAPHAHTM. 

M3o6peieHHe othochtch k onpeaejieHHio napaMeTpOB nojieTa 
jieTaTejibKbix annapaTOB hjth k ApyrHM o6jiacTHM HayKH h tsxhhkh, 
HMeiomHM aeno c noTOKaMH hchakocth hjth ra3a. H3o6peTeHHe 
no3BOJweT ynpocTHTb KOHcrpyKiiHio, yMCHbiiiHTb ee Bee, chhshtb 
aapozwHaMHMecKoe conpoTHBJieHHe h noTpe6Hyio MOiuHOCTb 
o6orpeBaTejibH0H npoTHBOo6jie^eHHTejibHOH CHCTeMbi, noBbiCHTb TOMHOCTb 

H AHana30H H3MepeHHH PJISI IlpHCM hhkob B03AymHoro flaBJieHH*. 

IlepBbiH BapnaHT npneMHHKa B03^yuiHoro naBnemvi coctoht H3 
ocecHMMeTpHMHoro Tena 1, b hocoboh hslcth KOToporo pacnojioaceHO 
OTBepcTHe 2 juisi onpeaejieHH* nojiHoro flaBneHH*. BHyrpH 
ocecHMisieTpHMHoro Tejia 1 HaxoA*Tc* sjieKTpoHarpeBaTejibHbie 3jieMeHTbi 
3 npoTHBOo6jiejieHHTejibHOH CHCTeMbi. OcecHMMeTpHMHoe Tejio KperiHTCJi 
k cTOHKe 4, Ha KOTopofi pacnojioaceHbi oTBepcTH* 5, 6 mix. onpeaejieHHfl 
yrna aTaicw, a BHyrpH ctohkh pacnojioaceHbi sjieicrpOHarpeBaTejibHbie 
3ueMeHTbi 7. y npHeMHHKa B03,zryiiiHoro aaBJieHHa HMeeTca njiHTa 8, 
KOTopaa MO>KeT 6biTb coe^HHeHa c (JwiaHueM 9 hjih aBjmeTca 
owoBpeMeHHO h (JwiamieM 9 wn KpemieHna ctohkh k 4>K)3ejm>Ky. Ha 
njiHTe 8 BbinojmeHbi oTBepcTH* 10 H3M epeHiw CTaTHHecKoro 

AaBJieHHa. AaBJieHHJi H3 OTBepcraH 2, 5, 6, 10 BbiBCwrrca H3 ITB^ c 
noMOinbio rmeBMOTpacc 11 h uiTyuepOB 12, a o6orpeB 
ocecHMMeTpHMHoro Tejia h ctohkh c noMomwo 3JieiopoHarpeBaTejieH 4, 
8 ocymecTBJifleTCfl nepe3 pa3i»eM 13. Hcnojib30BaHHe npneMHHKa 
B03AyuiHoro aaBJieHHJi no3BOJweT ao6HTbCfl ynpoiueHH*- KOHCTpyxuHH, 
yMeHbiueHH* ra6apHTHbix pa3MepoB, chhjkchrh aapoflHHaMHnecKoro 



yMeHbiueHHH 



no 




tofl 
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conporaBjieHna, 



npoTHBOo6jie^eHHTejibHOH CHCTeMbi, a Taioice chh/kchh^i Beca 

KOHCTpyKUHH. 

ripH npHMeHeHHH UBJX Ha MaJIblX £03ByK0BbIX CKOpOCTflX HJ1H 
TOJIbKO GoJTbLUHX CBepX3ByKOBbIX CKOpOCTHX HJW yBeJIHMeHRH 

nyBCTBHTejibHOCTH ITB^ k H3Mep^eMbiM napaivteTpaM Bee npneMHbie 
OTBepcTiw MoryT 6biTb pa3MemeHbi Ha paccTOHHHH ot Hocna 
a3poAHHaMHHecKoro npoc^HJUi jxo ero MaKCHMajibHOH tojiluhhw. 

J\jlX npHMeHeHHH UBJX npH OKOJ103ByKOBbIX CKOpOCTHX 
a3pOZlHHaMHMeCKHH npO(J)HJIb MO>KeT HMeTb AQHHblH cpe3, Ha KOTOpOM 

pacnojio>KeHbi zionojiHHTejibHbie OTBepcTHH ajw OT6opa ziaBjieHHH, 
coeAHHeHHbie aonojiHHTejibHbiMH KaHajiaMH c /xonojiHHTejibHbiMH 

UJTyuepaMH. 3a CHQT OTCyTCTB HH HBJieHRH TpaHC3ByKOBOH CTa6HJlH3aUHH 
Ha flOHHOM Cpe3e Ha TaKOM YIBJX HMeeTCfl B03MOHCHOCTb nOBblCHTb 
TOHHOCTb H3MepeHH^ CTaTHMeCKOrO AaBJieHH^ H HHCJia M npH 

OKOJiosByKOBbix HHCJiax Maxa. 

J\nSi npHMeHeHHH npH £03ByKOBbIX CKOpOCTHX a3pOHHHaMHHeCKHH 

npoc|)HJib MO>KeT HMeTb CKpymeHHyio nepeAHioio KpoMKy. TeM caMbiM 
^ocTHraeTCH yMeHbmeHHe a3poAHHaMHHecKoro conpoTHBJieHH* h 
yMeHbtueHH^ noTpe6HOH moluhocth nporaBoo6jieAeHHTejibHOH CHCTeMbi, 
3a cneT HMeiomeHCH b aaHHOM cjiynae noTeHUHajibHOH bo3mo>khocth 
noMecTHTb T3Hbi HenocpeacTBeHHO b Hocne aspoziHHaMHHecKoro 
npoc|)HJLH, Han6ojiee nojxBep>KeHHOM jib,aoo6pa30BaHHio. 

/JjLH npHMeHeHHH npH CBepX3ByKOBbIX CKOpOCTHX juin yMeHbuieHH* 

a3poAHHaMHnecKoro conpoTHBjieHHH a3po ( aHHaMHMecKHH npo4>HJib MO^ceT 
HMeTb ocTpyio nepe^HiOK) KpoMKy. 

jfjjifl yMeHbuieHRa noTepb TeruiOBOH 3HeprHH 

npoTHBOo6jie,aeHHTejibHOH CHCTeMbi 3jieKTpOHarpeBaTejiH 
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npoTHBOoGjie^eHHT^^OH CHCTeMbi MQryi Sbnu'lf^pW F ne$laa&« 
KpoMKe a3poziHHaMHMecKoro npo(J)HJM. 

B-ropoH BapHaHT npneMHHKa B03ayiiiHoro aaBJieHH* no3BOJiaeT 
yMeHbiiiHTb a3poAHHaMHMecKoe conpoTHBjreHHe, CHH3HTb noTpe6Hyio 
MomHOCTb HarpeBaTejibHofi npoTHBOo6jiefleHHTejibHOH CHCTeMbi.. a TaioKe 
yMeHbiiiHTb Bpewoe B03ACHCTBne Ha KpeficepcKHx peacHMax nojieTa Ha 
B03iiyxo3a6opHHKH aBHraTenefi npH ycTaHOBKe npHeMHHKa B03/ryuiHoro 
AaBJieHH* Bnepean B03/ryxo3a6opHHKa. TexHHMecKHH pesyjibTaT 
nocTHraercfl TeM. hto npHeMHHK B03;ryuiHoro aaBjieHH* coflepacaiuHH 
Kopnyc c npHeMHbiMH otbcpcthhmh, pa3MemeHHbiMH no nepn^epHH 
ce^eHHH, cocaHHeHHWMH nHeBMOTpaccaMH co iinyuepaMH h c 
pacnojio>KeHHbiMH BHyrpH Kopnyca sjieicrpoHarpeBaTejisMH 
iipOTHBOo6jiefleHHTenbHOH CHCTeMbi BbinarmjieTCfl TaKHM o6pa30M, hto 
nonepeqHbie cenemvi Kopnyca hmciot bur cneu.HajiH3HpoBaHHoro 
aapoAHHaMHMecKoro npocpmui. 

Rsvi yMeHbiueHHJi Beca KOHCTpyKirroi npHeMHHK B03,nyiiiHoro 
aaBjieHH* MO>KeT jiBJiaTbCJi 3 jieM eHTOM co6cTBeHHO caisioro ruiaHepa J1A 
(HanpHMep, kohcojih KpbiJia, onepeHHH h t.a). 

KpoMe Toro, npneMHHK B03AyuiHoro AaBJieHHH mojkct 6biTb 
BbinojiHeH TaKHM o6pa30M, hto nepeAHHJi KpoMKa- Kopnyca HMeeT 
OTpHuaTejibHyio h nojio^KHTejibHyio CTpeuoBHAHOCTb, a OTBepcTna ajih 
BOcnpHJiTHJt AaBjieHHH pacnojio>KeHbi b ceneHHH, npoxoAaiUHM b o6jiacTH 
H3JiOMa nepeziHeH kpomkh Kopnyca. 

B TpeTbeM BapnaHTe npneMHHKa B03Ayumoro AaBJieHHa TexHHMecKHH 
pe3yjibTaT AOCTHraerca TeM, hto npHeMHHK B03AymHoro aaBjieHKH, 
coaepacamHH Tpn rpynnw OTBepcTHH ajw onpeflejieHH* nojiHoro 
AaBjieHH^, CTaTH^ecKoro AaBjieHmi h yrjia aTaKH, ocecHMMerpHMHoe Tejio 
h CTOHKy una KpeiuieHHa c pacnojioweriHbiMH BHyrpH hhx 
nHeBMOTpaccaMH h 3jieiapoHarpeBaTejibHbiMH sjieMeHTaMH 
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npoTHBOoGjie.zieHHTejibHOH CHCTCMbi, AinfijiHaeVw %T&KiAu*o6pa30w* JiTO 

npHeMHbie OTBepcTHfl ajlh H3MepeHna yrjia aTaKH pacnojiaraKrrc* Ha 
CTOHKe Bbime ocecHMMexpHMHoro Tejia no otholuchhio k ocHOBaHrao 
ctohkh. TaKoe pacnojio^ceHHe oTBepcniH H3MepeHH* yrjia aTaKH 

yMeHbiiiaeT BjntHHHe yrna CKOJib>KCHH5i J1A Ha H3MepeHHe MecTHoro yma 
aTaKH. 



